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Fly KLM DC-8 Interconti- 
nental Jets from New York or 
Montreal to Amsterdam V.V. 
non-stop. 


Fly KLM Lockheed Prop-Jet 
Electras through Europe to 
the East. 


Fly KLM Viscounts to Euro- 
pean destinations. 


Fly KLM for that famous 
friendly, attentive service. 





For information and reservations on all 
KLM flights to 74 countries on six 
continents, see your Travel Agent or 
nearest KLM Office. 
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What's the secret of extra service life for wheels and brakes? 


First, consider this: Goodyear builds more airplane 
wheels than all other wheel manufacturers combined. 
And more aircraft, the world over, rely on Goodyear 
Aviation Brakes. Some famous new planes that are 
equipped with Goodyear Wheels and Brakes are: 
Grumman — A2F-1, W2F-1, YAO; North American — 
T2J ; Convair—B-58, 880; Republic—F-105; Lockheed— 
JETSTAR;; Fairchild—F-27. 


What’s behind this overwhelming preference? 
The answer is Goodyear engineering leadership, dating 
back to 1909 when Goodyear built the first airplane 
wheel. It has produced wheels of the greatest strength 


AVIATION 
PRODUCTS 


* GOOD, 


and longest life per pound of metal. And it pioneered 
the famous Goodyear Disc Brake, which brought more 
efficient braking to scores of fields. 


The latest Goodyear advances include the Tri- 
Metallic Brake, and forged aluminum and magnesium 
wheels — all unmatched for dependability and weight- 
savings. 

Whatever the aircraft—the right wheel and brake 
combination is available from Goodyear, first choice for 
50 years! For full details, call the Goodyear Office near 
you or write to: Goodyear International Corporation, 
Aviation Products Division, Akron 16, Ohio, U.S.A. 


EAR 


MORE AIRMEN LAND ON GOODYEAR TIRES, WHEELS AND BRAKES THAN ON ANY OTHER MAKE 
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STRUVER GROUND FOR AIRLINERS POWER SUPPLY SYSTEMS 














@ ROLSTARTER This equipment is used at many airports in 
Germany and other countries to start piston-engine aircraft and 
the VISCOUNT. 









JET-ELECTRIC 75 > 


Self-propelled, diesel-powered equipment for supplying power 
to the BOEING 707, DC-8 and LOCKHEED ELECTRA requiring 
400 c/s three-phase, 120/208 V. 


q@ JET-FREQUENTA 


75 kVA frequency transformer 
for supplying jet aircraft with 
400 c/s three-phase, 120/208 V, 
from a permanently installed 
underground cable system of 
normal voltage. 


@ JET-AIRSTARTER Diesel compressor unit for compressed 
air starting of BOEING 707, DC-8 and LOCKHEED ELECTRA 


aircraft. 


DUO-VOLTA pp 


Diesel dual-voltage unit with separate d.c. generators for 112 
and 28 V, for starting and supplying power to the CARAVELLE 
and COMET jets, as well as the BRITANNIA and VANGUARD 


turboprops. 


AD. STRUVER KG AGGREGATEBAU HAMBURG 
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JAYCOPTER reduces training costs dramatically 














JAYCOPTER is the safest, quickest method of-helicopter training available anywhere in the world 
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SENSATIONAL 
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67-11 Main Street, Flushing 67, N. Y. 


CABLE: TRANSAERO, FLUSHING, NEW YORK 
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A truly “free-to-air”, highly maneuverable 


training vehicle, the JAYCOPTER FLIGHT 
SIMULATOR has all the “feel” of the 


actual helicopter. Controls, instrument panel, 
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seats, and even the “whop” of the 
rotor are authentic. Motive power is 


electricity; cabin is quiet, permitting 
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\ voice. 
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] without risk of personnel injury 
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instructional. conversation in normal 


JAYCOPTER will enable you to 
produce a large number of qualified 


pilots faster and less expensively 


or helicopter damage. 





Free Brochure— 
Write or cable today 

for complete details 
about the 
JAYCOPTER. 
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SCORES WITH RCAF 


® RADAR/OPTICAL WEAPONS TRAINING SYSTEM 
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Del Mar Engineering Laboratories Radop Weapons Training Systems are used extensively in 

the training of Royal Canadian Air Force pilots. By firing rockets and missiles at inexpensive 

Radop Tow Targets and by using Radop Scorers to measure miss-distances in three-dimensions, 

the RCAF saves Canadian taxpayers millions of dollars and introduces a higher degree of realism 
into training than is possible with other more costly systems. 


1. RADOP TOW REEL RADOP SYSTEM COMPONENTS 


1. RADOP TOW REEL — First to reel a target out in excess of 





seven miles ...and in less time than required for the tow plane to 
reach its firing range. 





2. RADOP LAUNCHER — First launcher used to eject, tow, and 


z LAUNCHER ; ; 
& Sew recover targets in flight. 





3. RADOP TARGET — First lightweight target to contain a special 
3. RADOP TARGET radar reflector capable of being picked up on GCI radars at slant 


nai ranges up to 65 miles. Targets also available with flares for missile 
<< exercises. 
4. RADOP SCORER —First unit to utilize motion picture and radar 
techniques to provide a positive measurement of miss-distances 
during rocket firing runs. 









4. RADOP SCORER 


For more inforuatiou on Del Mar Radop Systems, write for Data 
File IN-5 38-2. 
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INTERNATIONAL AIRPORT * LOS ANGELES 45 * CALIFORNIA 





With pride we announce the continuing exclusive use of HUNTING 
designed and manufactured primary/basic trainers in the Royal 
Air Force. 

After the most thorough evaluation ever given to any training 
aircraft, the Jet Provost T.Mk.3 (powered by the Bristol Siddeley 
Viper) is now in operation at Royal Air Force Basic Flying 
Training Schools. 

Similar to the T.Mk.3 but fitted with armament in addition, the 
Jet Provost T.Mk.51 is in service with the Royal Ceylon Air 
Force. 


HUNTING AIRCRAFT LIMITED 


MEMBER COMPANY OF BRITISH AIRCRAFT CORPORATION 
Luton Airport, Bedfordshire, England 
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Brief Round-Up of the European Aircraft Industry 


GERMANY. The annual report of the 
Association of Federal German Aircraft 
Manufacturers (Bundesverband der Deut- 
schen Luftfahrtindustrie), published in 
early July, contains the following points 
on the German aircraft industry’s current 
activities and future prospects: 


In the airframe industry, the Lockheed 
F-104G orders will fill a gap in the North 
German companies’ production programme 
(Hamburger Flugzeugbau, Weser Flug- 
zeugbau, Focke-Wulf) between completion 
of current manufacturing and the _ be- 
ginning of series production of the Transall 
C.160. The current Piaggio P.149D (Focke- 
Wulf) and Noratlas (Hamburger Flug- 
zeugbau) licence production programmes 
will be phased out in early 1961, and work 
on the Transall assault transport will prob- 
ably not begin before mid-1964. The 
northern factories’ subcontract work on 
the F-104G (main contractor Fokker) will 
probably extend from mid-1961 to 1963. 

During the period 1957-59, the entire 
industry turned out a total of 765 aircraft, 
including Dornier Do 27, Fouga CM.170R 
Magister, Piaggio P.149D and Nord 2501 
Noratlas, several prototypes and over 100 
sports aircraft. Airframe industry employ- 
ment totals approximately 13,500. 


In the engine industry preparations are 
now in hand for licence production of the 
Bristol Orpheus 803 and the General Elec- 
tric J79 for the Fiat G.91 and Lockheed 
F-104G respectively, and large-scale produc- 
tion is planned, ensuring full employment 
over the next few years. 


To promote activity in the development 
field, the Defence Ministry has passed out 
contracts for both aircraft and helicopter 
studies (e. g., the VTOL single-seat combat 
aircraft to Entwicklungsring Siid), to be 
handled either by West German firms alone 
or in cooperation with foreign firms (e. g., 
Weser Flugzeugbau and Sikorsky). With 
the cooperation of the BDLI, a specification 
for a basic trainer has been drawn up, and 
a design competition will be announced 
shortly. The Defence Ministry has also 
passed down development contracts to 
BMW, Daimler-Benz and Junkers in the 
engine sector. 

® 


BRITAIN. Britain’s airframe and engine 
industry booked orders valued at £56 mil- 
lion during the first half of 1960, with 
export orders accounting for about half the 
total. New orders for 42 aircraft were 
valued at £53 million, while engine orders 
for foreign aircraft totalled over £63 mil- 
lion. 

SBAC comments that there has been a 
sharp drop in both domestic and export 
orders for military aircraft, but the indus- 
try reports some success in its efforts to 
sell civil aircraft, engines and equipment 





*Interavia Air Letter is a daily international news 
digest published in English, French (“ Courrier Aérien”) 
and German (“ Luft-Post”). All rights reserved. 


overseas. The U.K. share of turbine- 
powered airliners on order or in service 
is now 682, representing 42.5 percent of the 
world total, while British powerplants equip 
63.5 percent (1,022) of the total 1,607 air- 
craft. 

Minister of Aviation Duncan Sandys told 
Parliament in mid-July that the Govern- 
ment has taken a decision in principle to 
support the development of four transport 
aircraft—the Vickers VC.10 and Super 
VC.10, the de Havilland DH.121 and the 
Armstrong Whitworth Argosy. Firm con- 
tracts are now being worked out (in addi- 
tion to orders placed by BOAC, BEA and 
RAF Transport Command) and support— 
as announced last February—will cover 
funds for development and tooling, shar- 
ing the financial risk by financing the pro- 
duction of a number of aircraft over and 
above firm airline orders booked, and 
subsidizing testing and airline route-prov- 
ing operations. 

The Minister also said that other pro- 
jects currently being considered for Go- 
vernment support include supersonic air- 
liners. 
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FRANCE. In mid-July, too, Nord-Aviation, 
Sud-Aviation and SNECMA published their 
annual reports, which in addition to finan- 
cial results for 1959 give a general survey 
of present activities and future prospects 
in the State-owned sector of the French 
aircraft industry. 

At Nord-Aviation production of the Nor- 
atlas is now being phased out, and work 
on the current contract for an additional 
15 aircraft will probably come to an end in 
early 1961. During 1959, however, the 
French Army Air Corps ordered 100 Nord 
3202 trainers, and production is now being 
handled at the rate of three per month, 
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with 29 already delivered. Another Army 
order covered 150 Nord 3400 artillery ob- 
servation aircraft, of which 75 have been 
delivered (both these aircraft are powerea 
by 240-h.p. Potez 4D engines). In the mis- 
sile field design and development work has 
been intensified, and production of the 
SS.11 anti-tank missile has been stepped 
up. The design offices are working on im- 
provements to the SS.11, and the larger 
SS.12 weapon is now undergoing testing 
with satisfactory initial results. Production 
of the AS.30 air-to-surface missile is ex- 
pected to begin shortly. During 1959 the 
company began design studies in the field 
of medium and long-range surface-to-air 
weapons, a sector in which Nord’s expe- 
rience with ramjets will be of value. Pro- 
duction of the CT.20 target drone and the 
AA.5103 air-to-air missile is described as 
satisfactory, and production is planned of 
new missiles and drones, such as the AS.30, 
SS.12 and CT.41. 


Sud-Aviation’s 1959 activities were do- 
minated by Caravelle development, produc- 
tion and sales work, and numerous versions 
and equipment modifications have been 
studied for various Caravelle customers. 
Take-off weights, maximum speeds and 
ranges for the Caravelle series have been 
increased, and more advanced versions 
are projected. Other design office work 
has been concentrated ont the Sud-Aviation 
helicopter range (Djinn, Alouette II and 
III, and Frelon). 


The annual report also refers to the 
recent agreement reached with Dassault 
for cooperation in the design of a super- 
sonic airliner (for which Sud-Aviation will 
be the senior partner) and on the Dassault- 
Sud Spirale (Sud built a similar proto- 
type). Sud’s share in the NATO Atlantic 
project so far has been a design contract 
for the outer wing section. In the missile 
field, work is continuing on the SE.4200 
surface-to-surface missile and the SE.4400 
surface-to-air missile (a contract for one 
hundred SE.4200s was received at the be- 
ginning of 1960). Finally, the report ex- 
pressed concern for the period beginning 
about 1964, when foreign medium-haul jet 
airliners will be offering stiff competition 
for the Caravelle. Military business repre- 
sents only a very small portion of Sud- 
Aviation’s revenue, and the company is now 
seeking diversification in the industrial 
field. A first step has been taken with the 
production of tooling for the engineering 
industry. 

During 1959 SNECMA continued the de- 
velopment of the Atar range of jet engines, 
raising the Atar 8 thrust to 9,700 lb and 
the Atar 9 B to 13,230 lb. The latter unit is 
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now in production, and the Atar 9D, des- 
tined to equip the Mirage IV, is being deve- 
loped to 14,990 lb. In the electronics field 
the company has developed a flight control 
system and improved sensitivity receivers 
and has introduced an analogue computer. 
SNECMA is currently discussing the pos- 
sible expansion of this department’s activi- 
ties in association with an as yet unnamed 
U.S. company. 


Research in the industrial field has led to 
the design of high-quality equipment for 
the most varied applications, and the Ato- 
mic Division has carried out basic research 
in the operation of heat transfer reactors 
and will continue its work on heat exchan- 
gers for atomic reactors. 


Before the end of 1960, the Billancourt 
facility is expected to be up to full produc- 
tion with Pratt & Whitney jet engine over- 
haul and repair work. SNECMA is also 
currently negotiating agreements with 
SEREB in the missile field, and the com- 
pany is to participate in the design and 
development of missile airframes, auxiliary 
control nozzles and advanced research in 
special metals. 


New companies, mergers... 


Hughes Aircraft Company, of Culver City, 
California, has registered a new Swiss 
subsidiary in Geneva with the title Hughes 
S.A. Share capital is 50,000 Swiss francs 
($11,000). Registered offices are at 23 rue 
du Rhéne, Geneva. The new subsidiary’s 
business is listed as the purchase and sale 
of products manufactured by Hughes Air- 
craft and its subsidiaries and licence hol- 
ders, with special emphasis on electronic 
instruments and equipment for the avia- 
tion market. 
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Compagnie Européenne d’Automatisme 
Electronique, a new company established 
jointly in Paris by Thompson Ramo-Wool- 
dridge, CSF and Intertechnique, with a 
capital of $1.5 million, will manufacture 
and sell the American company’s RW-300 
digital control computer in the European 
Common Market. TRW will furnish de- 
signs, patents and the results of its expe- 
rience in computer process control] techno- 
logy. CSF will contribute technical know- 
how and manufacturing facilities, and 
Intertechnique its process control business, 
including equipment, personnel and con- 
tracts. 

€ 


Société d’Etudes et de Réalisations de 
Navigation Inertielle is another new French 
company, formed by Société Alsacienne de 
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Constructions Mécaniques, Société d’Appli- 
cation Générale d’Electricité et de Méca- 
nique and Société Francaise d’Equipement 
pour la Navigation Aérienne. Initial capi- 
tal is 1,000,000 new francs, and the object 
of the company is to engage in the develop- 
ment and production of inertial navigation 
equipment. 
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Fuji-Garrett Co. Ltd. has been formed in 
Tokyo by Fuji Heavy Industries and The 
Garrett Corporation, with each providing 
half of the capital (10 million yen = 
$27,000), The new company plans to co- 
operate with the Garrett Corporation in 
producing turbine starters for F-104J Star- 


fighters. 
& 


Ishikawajima Heavy Industries and Ha- 
rima Shipbuilding & Engineering Co. will 
merge on December Ist, 1960, to form one 
of the leading shipbuilding and machinery 
manufacturing companies in Japan. Ishika- 
wajima is now preparing to begin produc- 
tion of General Electric jets for the F-104J, 
and has also made extensive studies of nu- 
clear reactors. The new company, which 
will probably be named Ishikawajima- 
Harima Heavy Industries, will have a capi- 
tal of 10,200 million yen ($28 million). 


The Bendix Corporation has acquired a 
controlling interest in DiseMadores y Cons- 
tructores S.A. (Dicosa), a leading Mexico 
City tool and die firm, whose name is now 
being changed to Bendix de México S.A. 


Teldix Luftfahrt-Ausriistungs GmbH has 
been founded in Heidelberg, West Germany, 
as a jointly-owned subsidiary of The Ben- 
dix Corporation and Telefunken GmbH. 
The new company will handle the research, 


development, manufacture, service and sale 
of aircraft systems and equipment, such as 
airborne flight control equipment, naviga- 
tion instruments and airborne computers. 
Future plans include the manufacture and 
servicing of airborne systems and naviga- 
tional units for installation in the Lockheed 
F-104G and Fiat G.91. e 


Litton Industries Inc. has purchased a 
majority interest in Fritz Hellige & Co., 
GmbH, West German manufacturer of 
electronics equipment. The German com- 
pany is located at Freiburg-im-Breisgau 
and has annual sales of over $2 million. 
Future plans include Hellige production of 
Litton items for the West German market, 
including advanced air navigation systems. 
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...and technical agreements 


Bell Aircraft and Agusta (Costruzioni 
Aeronautiche Giovanni Agusta) have signed 
an agreement covering Italian production 
of the Agusta-Bell 204-B, a development of 
the Bell 204-A (HU-1A), powered by a 
1,050 h.p. General Electric T58 shaft tur- 
bine unit. Production will begin immedi- 
ately, and the first models are expected to 
fly before the end of the year. Agusta gets 
sales and maintenance rights for all Euro- 
pean countries, the Middle East and North 
Africa. Agusta has, of course, been pro- 
ducing Bell 47 helicopters of various models 
for many years. 

a 


SEPR (Société d’Etude de la Propulsion par 
Réaction) and the Rocketdyne Division of 
North American Aviation have announced 
signature of a 10-year technical and 
commercial agreement covering European 
and U.S. sales of low-power liquid-propel- 
lant rocket engines. SEPR gets rights in 
Europe, Turkey and Iran for certain 
Rocketdyne designs, while the American 
company will handle certain SEPR motors 
in the United States. 

Although no official statement has yet 
been made, it is reported that SEPR has 
also signed an agreement with Thiokol 
Chemical Corporation covering solid-pro- 
pellant rockets. The French company has 
also reached a technical cooperation agree- 
ment with Belgium’s Fabrique Nationale 
d’Armes de Guerre, and earlier this year 
signed an agreement with the Italian com- 
pany Bombrini Parodi-Delfino covering 
collaboration in solid propellant research 
and manufacture. These new moves will 
undoubtedly give SEPR a leading position 
in the European rocket engine field. 

@ 


Fuji Heavy Industries and Bell Aircraft 
Corporation have signed an agreement for 
the manufacture under licence in Japan of 
Bell HU-1B turbine-powered helicopters. 
Fuji will import the engines from the 
United States, make the body and rotors 
and sell the helicopters in Japan and South- 
East Asia. Present plans, according to a 
Fuji spokesman, are for a batch of 100 heli- 
copters, to be put on sale at about 100 
million yen ($275,000) each. 

oe 


Thirty Gnat two-seat trainers have been 
ordered from Folland Aircraft, to replace 
the Royal Air Force’s Vampire Trainers. 
This follows an earlier order for 14 trainers 
for evaluation purposes and is expected to 
lead to additional contracts in the future. 


General Electric Company’s Large Jet 
Engine Department has received a $6.2 
million USAF contract for further develop- 
ment of the J93 engine which will be used 
in the North American Aviation B-70 
bomber. (Continued on page 892.) 





CORRECTION : We have to apologize to 
readers and industry alike for quite arbi- 
trarily assigning the Avro Weapons Divi- 
sion to the British Aircraft Corporation 
(July issue, page 771). There has, of 
course, never been any question of trans- 
ferring any part of Avro from the Hawker 
Siddeley Group, to which it has belonged 
for many years. 
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Latest Olympus vers 











© RRR 


Uy 
Uy 


... ANOTHER 


On-ready for production— 
produces 20,000-Ib thrust dry... 





ENGINEERING ADVANCE 
BY BRISTOL SIDDELEY 


Security restrictions have just been lifted to permit the 
release of some details of the current Olympus version, 
the 21, which is now ready for production. 

157-in long and with a 42-in intake diameter, the Bristol 
Siddeley Olympus 21 is Britain’s most powerful military aero- 
engine. It inherits all the outstanding qualities of its forebears 
—high power at high altitude, unequalled handling character- 
istics, low fuel consumption and great operational flexibility. 
It also possesses the highest thrust/weight ratio of any high- 
thrust turbojet in the world. 

The Olympus series of engines owes its excellent all-round 
performance to the two-spool compressor system, pioneered 
by Bristol Siddeley and since adopted by the leading aero- 
engine producers in Britain and the USA. Proof of Olympus 
reliability is given by the fact that it has the longest achieved 
overhaul life, the lowest specific fuel consumption and the 
highest thrust of any bomber or fighter engine in squadron 
service with the RAF. 


The enormous development potential of the Olympus has 
repeatedly been proved. The first production version delivered 
11,000-lb thrust dry, the current Olympus 21 has reached 
20,000 lb, and an even later version is rated at no less than 
33,000 lb with reheat. 


Olympus applications 

The Olympus 201 already gives the Avro Vulcan B 2, spear- 
head of the RAF’s V-bomber force, an all-round performance 
unsurpassed by any other aircraft of its type. The Olympus 
21 has been designed to allow the Vulcan to reach its ultimate 
design potentialities. 

The Bristol Siddeley Olympus is ideally suited to operation 
at transonic speeds and an advanced version has been selected 
to power the British Aircraft Corporation’s TSR 2, a new 
tactical support/reconnaissance aircraft chosen for the RAF. 
Other Olympus versions are under active consideration for 
the next generation of civil airliners—the supersonic 
transports. 


Hl 
i = BRISTOL SIDDELEY ENGINES LIMITED 


MINI LIAAE DEOL HEPBLAABABEL 1/111 //1E, 
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AMPEX Instrumentation Tapes 
are premium quality magnetic tapes 
designed for analogue recording 
by any of the basic techniques. 
Magnetic properties include high 
sensitivity, and a wide dynamic range 
with a stable output throughout 
the life of the tapes. Exceptionally 
smooth, hard surfaces provide 
cleaner operation with less oxide 
shed, offering greater reliability 
and reduced maintenance. These 
tapes are available in configurations 
for a wide variety of applications. 
They are offered on acetate or Mylar* 
backing films, in thicknesses of 0.6, 
1.0 and 1.5 mils, and in various 
widths and lengths. All are supplied 
on high-performance Ampex 
Precision Reels or on NAB-type 
reels. For application information 
write to Redwood City Engineering 
Ltd., Arkwright Road, Reading, 


wormm  BerkKS., England. {AMPEX | 





Interavia Air Letter reports... 


(continued from p. 890) 


Blackburn Aircraft, a member of the Hawker Siddeley Group, 
has for some time been engaged on a study project for a very 
large crane helicopter with six-blade rotor and six (as yet 
unspecified) gas turbine engines. The latter are fitted inside the 
rotor head and pump gas down the blades. All-up weight with 
full load would be in the region of 135,000 Ib, and stage lengths 
of between 100 and 350 miles could be operated at a speed of 
around 150 m.p.h. Maximum load as a car ferry would be 18 cars 
and 90 passengers. The project is now in the hands of the 
Hawker Siddeley Aviation Advanced Projects Group. 

* 


Development of a twin-jet business aircraft is under way at 
Bedek Aircraft, the Israeli company with plant at Lod airport, 
near Tel Aviv. A wooden mockup is already in preparation, and 
the first prototype is expected to be ready for flight testing in 
about two and a half years. The new aircraft will have a butter- 
fly tail, like the Fouga Magister (which the company builds 
under licence), and the two Continental jet engines will be 
installed at the sides of the fuselage rear. Provisional data are 
as follows: cruising speed around 360 knots, cruising altitude 
32,000 ft, maximum range about 1,400 nautical miles ; wing span 
39.4 ft, length 46 ft. The Bedek management states that the 
aircraft, which is destined exclusively for the export market, 
will be competitive in performance and price with comparable 
models of European or American origin. 

s 


New technical data for the Dassault Spirale (two Turboméca 
Bastan turboprops) have been announced following the conclu- 
sion of the first phase of flight testing. This aircraft is a non- 
pressurized military version of the civil Communauté and has a 
gross weight of roughly 6 tons, a take-off run of about 660 ft and 
a landing run of around 820 ft. Cruising speed is 270 knots, 
range 1,350 nautical miles without auxiliary tanks or 1,890 nau- 
tical miles with tanks. Low-pressure tyres permit operation 
from semi-prepared airfields. Armament consists of two cannon, 
plus light H.E. bombs, air-to-air rockets or air-to-surface missiles. 


General Electric announces that its CF700 small aft-fan engine 
(4,000 Ib thrust) has completed its initial series of test runs. 
Designed for light and medium trainers, transports and STOL 
aircraft, the CF700 has been selected to power the McDonnell 
220 corporate aircraft. The first engines should be ready for 
flight testing by April 1961, while deliveries of FAA-certificated 
models are scheduled to begin in early 1962. ° 


The Lycoming T53-L-1 helicopter gas turbine (commercial 
designation LTC1B-1) has been granted FAA commercial cer- 
tification. The engine has been in quantity production for the 
military services since April 1958 and so far has accumulated 
more than 35,000 hours of operation. It is rated at 860 s.h.p. 
and weighs 480 lb. Current production helicopters using this 
engine include the Bell HU-1A and Kaman H-43B. Lycoming is 
also carrying out certification tests on its T53-L-3 turboprop and 
T53-L-5 helicopter engine, both rated at 960 s.h.p. 

Meanwhile, Lycoming Division and Germany’s Kléckner- 
Humboldt-Deutz have signed an agreement covering the manu- 
facture and sale of T53 and T55 engines in Europe. ° 


The first Fuji TIB (TIF1) jet trainer of an initial batch of 
twenty in production at Fuji Heavy Industries Ltd. has now been 
completed, A second aircraft will roll out in mid-August. Proto- 
types of this light two-seat trainer have been undergoing tests 
for some time, and it is ultimately planned to produce about 100 
for the Japanese Air Self Defense Force. The T1B is designed 
as a successor to the North American T-6G, which is still used 
for training most air force pilots in Japan. e 


A.V. Roe Ltd., a member of the Hawker Siddeley Group, has 
submitted designs to the Air Ministry for a development of the 
Vulcan bomber bearing the designation “Phase Six.” The 
project would retain a fuselage similar to the present Vulcan, 
but would have a modified wing giving high subsonic cruise over 
very long ranges at heights above 70,000 ft. From the outset 
this aircraft would be a Sky Bolt ALBM carrier. The new design 
is apparently in competition with a military version of the 
Vickers Super VC.10 which has also been submitted to the Air 


Ministry. 
ca 


The Martin @ompany has announced that it will test a new 
125-watt space auxiliary powerplant designated SNAP 1-A. Like 
the SNAP 3 system demonstrated last year, the new one uses a 
radio-active isotope to supply heat, which is then converted into 
electric energy by a thermo-electric process. SNAP 1-A weighs 
175 lb. and measures 34 in. in length and 24 in. in diameter. The 
energy source is a number of pellets of Cerium-144, upon which 
the thermocouples rest. 















































The AMPEX CP-100 is a compact, extended-frequency 
instrumentation tape recorder/reproducer. Tape transport, motor drive 
amplifier, heads, power converter, controls and all-transistorized plug-in 
record/reproduce electronics are contained in a single 134” x 19” x 33%” 
mobile case. The CP-100 operates on 28-volt DC, with 48 to 400 
cycle converters available for other power sources. Data is recorded by 
direct or FM carrier techniques on up to 14 analogue tracks. The 
CP-100 offers frequency response to 200 Kc at 60 ips or expanded 
recording time of 24 minutes for 100 Kc data at 30 ips ona 
standard 101%” reel. Transport tape speeds — 1%, 3%, 7¥2, 15, 30 and 
60 ips — and plug in frequency determining units and equalizers associated 
with tape speeds, may be quickly changed. The versatile and mobile 
CP-100 performs reliably over a temperature range of from —50°F to 
+160°F, up to an altitude of 10,000 feet, in relative humidities to 95%... 
and is designed to withstand shocks and vibrations encountered in rugged 
mobile testing applications. This recorder may also be rack mounted 
if desired. For complete details write Redwood City Engineering Ltd., 
Arkwright Road, Reading, Berks., England. [AMPEX | 
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Preparing air traffic 
control for the Jet age: 











Automatic flight 









progress display 


Automatic Air Traffic Control System 


SATCO comprises the ground equipment 
to predict, co-ordinate, check and 




















display the movement of air traffic —— 

en-route and in terminal areas. pk 

It provides an extremely rapid means for is 

calculating flight paths, for detecting 4 a 

potential conflicts and for coordination of x A A) Computer and 
memory drum - 





traffic control between controllers and between 
Area Control Centres. Special features 

are included for military/civil coordination D lam, 
and for controlling jet traffic. sess 


2 calculations and 
conflict search 





The system has been ordered by the 
Netherlands’ government and the first 
phase is now under operational test. Flight planning 


© SIGNA 


N.V. HOLLANDSE SIGNAALAPPARATEN HENGELO - NETHERLANDS 
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@ Republic's F-105 is the 
only all-weather strike 
fighter on order for Europe 
by the U.S. Air Force. 


@ Republic's F-105 is the 
only truly complete Weapons 
System designed for Europe's 
specific tactical needs. 


@ Republic's F-105 is 
“the world's most powerful 
one-man aircraft." 


These facts prove the F-105's air superiority and 
its ability to accomplish “the mission”. To help 
NATO with its mission... there is Republic's 
“Mission Plan”... establishing a prime source 
of supply in Europe through the production of 
this supersonic, nuclear armed jet by various 
industrial firms throughout NATO countries. 


SPE Pa ELIE AWVEATimy 


FARMINGDALE, NEW YORK, U. S. A 
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August 31, 1959, saw the maiden flight of this 
brilliant little transonic trainer. Designed specifi- 


cally as the new advanced trainer for the R.A.F., 





Chief Test Pilot... on the exact contract date agreed 
two years before with the Ministry of Supply! 
Simple, compact and delightful to handle, its 
tandem seating affords an excellent all-round view 


for both pupil and instructor. Docile and 

forgiving to inadvertent mishandling, the 

Gnat will give pilots the thorough training, 

confidence and experience which they 

need to fly the most advanced operational 
& fighters of the day. 


new transonic 2-seater now standardised as R.A.F. advanced trainer 





the Gnat first took the air in the hands of Folland’s 











The Folland Gnat Trainer built by ; 
HAWKER SIDDELEY AVIATION , 32 Duke Street, St. James's, London, S.W.1. 
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PILATUS PORTER 1. sat scanspor arco 


The PILATUS PORTER is especially designed to perform a 
variety of tasks. Its short take-off and landing runs enable it 
to operate to and from small auxiliary airfields. It carries 6—8 
persons or the equivalent freight. 


Outstanding features of the PILATUS PORTER: _— Excellent flying qualities 
Very short take-off and landing runs 
Very good altitude performance 
Large cabin space with level floor and large double doors 
Clear view for pilot and passengers 
High payload capacity 
Broad, robust undercarriage 
Low initial and running costs 
Can be supplied with runners or floats 


Applications:  Aijr taxi service 
Aerial surveys 
Pest extermination 
Parachute jumps, load dropping 
Ambulance aircraft 
Mountain operations (glacier landings) 
Communications and transport 


=PLATUS> 


Aircraft Works Ltd., Stans, Switzerland, Tel. (041) 84 14 46 
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OFFICE FRANCAIS D’EXPORTATION DE MATERIEL AERONAUTIQUE 


O.F. E.M.Ag 


sells the products 


of the French aircraft industry to foreign customers yA 
( a 
a 


4 RUE GALILEE PARIS XVI’ TELEPHONE KLEBER 8910 TELEGRAMMES EXAERO PARIS 
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ORD-AVIATIO 


Manufacturers of SS.10 & SS.11 anti-tank missiles 


CHATILLON - s/s - BAGNEUX (Seine) 
2 a 18, RUE BERANGER - Tel. ALE. 57-40 
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or the 


transport of 


passengers 
and preight 
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How to grow 
a jetliner 





It takes something extra to produce a 
high-performance transport that is high 
in reliability, too. The vital ingredient 
is experience. 

Take the DC-8. Because its every 
design and manufacturing concept grew 
from unmatched experience, you can be 
sure it will perform and endure beyond 
specifications. 

Douglas knew from experience how to 
achieve the finest flight and landing 
characteristics under all conditions. 
Experience, dating back to before the 
DC-3, taught Douglas how to simplify 
maintenance, cut operating costs and 
build aircraft that just don’t wear out. 

Only experience can teach a manufac- 
turer all the little details that make such 
a big difference in reliability. The DC-8 
was grown out of the widest transport 
experience in aviation. 





DOUGLAS DC-8 


Airline Profitmaker 





Low operating costs 
High productivity 
Dependability - Durability 































Plannair blowers 
in the 
Vanguard 


—ali&= LOUVRE BOOST. Single stage axial flow 
blower unit 6PL161-248 operates on 27/28 volts 
d.c. running at a speed of 6,000 r.p.m. approxi- 
mately with an output of 550 c.f.m. at 3” s.w.g. 
measured at Sea Level. The unit is complete with 
radio suppression gear and functions as a louvre 
boost blower for air supply to the cabin. 








' CABIN RE-CIRCULATION. This unit 
(9PL241-274) has been designed and pro- 
duced for re-circulation of cabin air. For 
its size it is particularly powerful, having 
an output of 1,280 c.f.m. at 15}” s.w.g. 
when running at a speed of 7,900 r.p.m. 
When operating on 27 volts d.c. the 
current input to the motor amounts to 
160 amps. The motor, which has been 
specially developed for this blower, em- 
bodies unique cooling features for pro- 
viding self-cooling and these include an 
internal re-circulating fan with air drawn 
through a hollow shaft. Thus the motor 
despite its high output is completely 
enclosed. 


| TRANSFORMER RECTIFIER COOLING. Illustration shows four single-stage PLA ve N Al R 
blower units type 3PL241-110 installed for transformer/rectifier cooling on the 
main d.c. power supply unit. Each blower operates on 200 volts, 3 phase, 400 cycles at a 
speed of 11,200 r.p.m. and gives an output of 150 c.f.m. at 4” s.w.g. at design point at Sea Level. ; 
Four 4PL121-359 blowers are used for general cooling of the radio crate and each of these is i lennatr mowers ane ’ 
also supplied to customers 


fitted with dual centrifugal switches for operating a warning light and switching on stand-by 
blower in the event of motor failure. 


PLANNAIR LIMITED - WINDFIELD HOUSE - LEATHERHEAD - SURREY - ENGLAND .- Tel: Leatherhead 4091/3 & 2231 @) PLA23b 


own requirements. 
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ALIFORNIA 
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ONLY 13 1/2 HOURS OF FLIGHT 


BY BOLING SET 


“INTERCONTINENTAL” 


The U.S. Pacific Coast Telephone today 
Los Angeles, Hollywood and all California for information 
are now served by direct Air France flights. reserve your seats 
The entire trip takes only 13 1/2 hours through your Travel Agent 
of flight by Intercontinental jet. or the nearest Air France agency. 
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Boeing Intercontinental and Caravelle - perfection in jet travel on the world’s largest airline. 








‘“‘hands off’’ 


Py 
> 
™~ 
The S.T.C. High-Accuracy Frequency Modulated 
Radio Altimeter is an integral part of equipment 
used in the fully automatic blind landing of air- 
craft recently demonstrated at the Ministry 
of Supply’s Blind Landing Experimental Unit 
at Bedford. 


S.T.C. Instrument Landing Receivers were also 
used to provide guidance information during the 
approach in both azimuth and elevation. S.T.C. 
have pioneered the development of a highly- 
accurate, low-level radio altimeter, essential in 
any automatic blind landing system. 


The latest equipment is the result of twenty 
years’ research and development in this very 
specialised field and is probably the most accurate 
altimeter available in the world today. 
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SPECIAL 
SYSTEMS 
GROUP 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, 63 Aldwych, London, W.C.2. 






associare 


RADIO DIVISION - OAKLEIGH ROAD +: NEW SOUTHGATE * LONDON, N.!I 

















NO 

PRATT & WHITNEY 
AIRCRAFT PART 

IS EVER 

JUST “GOOD ENOUGH” 





Split boss piston 


Take this pair of pistons, for example. Both split 
and solid boss designs—interchangeable in your 
engine—have been available as original equipment 
parts for many years. The record of experience, 
however, has proven that the solid boss piston is 
more reliable under a greater range of operating 
conditions. 

In the design of every aircraft engine part pro- 
duced by Pratt & Whitney Aircraft, there is this 
basic rule: Only the best is good enough. That is 
why Pratt & Whitney Aircraft now specifies the 
solid boss piston for all replacement requirements. 

You can see some design differences. Most quality 
differences, however, are not so easy to spot, espe- 


Solid boss piston 


cially in smaller components. Just the same, our 
engineers never finish experimenting, redesigning, 
testing and improving. 

Without access to these continuing improve- 
ments, a look-alike substitute cannot duplicate the 
complete compatibility and dependability engi- 
neered into Pratt & Whitney Aircraft original 
equipment parts. Before you can detect the differ- 
ence, your engine will. 

For reliability and economy, specify Pratt & 
Whitney Aircraft original equipment parts when 
you overhaul a Pratt & Whitney Aircraft engine. 
They are quickly available from United Aircraft 
Export Corporation, East Hartford, Conn., U.S.A. 


UNITED AIRCRAFT EXPORT CORPORATION 


East Hartford 8, Connecticut, U.S. A. 








European Headquarters : 3/5 Warwick House Street, London S.W. 1, England 
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SFIM MANUFACTURES THE “HEART” OF THE MIRAGE Ill 


SFIM (Société de Fabrication d'instruments de Mesure) was founded in 1947 under the sponsorship of the Brétigny Flight Test Centre with 
the aim of procuring vital flight test equipment for government engineers. This led to the creation of measuring instruments and photo- 
graphic equipment for recording flight parameters, allowing aircraft performance to be monitored. 


Since 1952 the technical success of these instruments has enabled SFIM to design airborne equipment such as electrical horizons, gyro- 
magnetic compasses, oxygen regulators and ADFs. 


This new, steadily growing branch is now embarking on the manufacture under BEZU licence of the C.V.151 twin-gyroscope flight director, 
a key instrument in the Mirage III's weapons system. 


Parallel with this, SFIM's research and development division has turned its energies to solving new problems in the navigation, pilotage and 
stabilization of helicopters, fixed-wing aircraft and missiles. Noteworthy developments are floating integrating gyroscopes for inertial 
navigation, high-sensitivity miniaturized gyrometers for measuring angular velocity, and transmitter/receiver systems for telemetering aircraft 
or missile flight parameters. 


SFIM's activities are rounded off by a new department, set up in collaboration with Société SERGOT to serve present-day technical 
requirements in the fields of atomic energy and industrial measurements; SFIM's four divisions are at your service to discuss all your 
problems and find the best solution. 











Research and Development Flight Tests Airborne Equipment Industrial Measuring Equipment 
Instrumentation Photographic recording equip- Gyro-compasses Micrometers 
ment for civil and military ADFs 


Oxygen regulators 


: Sensors 
Pilotage, navigation and stabi telemetry for aircraft and ‘Stall’ warning indicators Atomic energy sensing devices 
lization of aircraft and missiles Twin-gyroscope flight direc- 
missiles Gyrometers tors Digital computers 


SOCIETE DE FABRICATION D’'INSTRUMENTS DE MESURE 


i=foloth:ti:me-Valolah cent: mel Mot loli? Limeol-m- 2-1 -meleleomelelem iy tates: 


Direction commerciale: Avenue Marcel! Ramolfo-Garnier, MASSY (S.-&-O.) - Tel. 928-10.90 








HEAT EXCHANGERS 


For any purpose. In any metal—especially very thin 
gauge aluminium and stainless steel. We design and 
manufacture. We service all makes, English and 


American. 
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Light alloy oil cooler|fuel heater fitted to the Bristol 
Siddeley ‘ Sapphire ’ S.A. 7 engine. 


Replacement unit for light alloy oil cooler for the 
Rolls- Royce ‘ Dart’ engine. 


We were pioneers in this field and today are leaders. 
Our hermetically sealed blankets and ducting provide 
high insulation, low weight, easy access. Awkward 


shapes present no problems. 


TEPPER et dase Oty 


Insulated ducting fitted to the heat ex- 
changer of the Handley Page ‘ Herald’. 


Thermal insulation blanket for the Vickers * Van- ” te patel rt f 
guard’. Its job is to protect the fuel tanks from : 17th 
the heat of the jet pipe. ae Os 
GIVE FOR 
THOSE WHO 

GAVE 


We shall be glad to discuss your problems in both these fields. 


OTT ETT =y MCE TLE: b Mage mmm ice Works Edevare Road London, NW 
: Telephone: GLAdstone 2201 
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When Lindbergh took off for his trans-Atlantic flight on 
May 20th, 1927, his “Spirit of St. Louis,” fuelled to the brim, 
weighed 5,310 lb. When today—33 years later—a Boeing 707 or 
a Douglas DC-8 lifts off from Idlewild and sets course for Europe, 
its wings carry a total load of approaching 300,000 lb. And in 
another 33 years it may well be that nobody will turn his head 
when an atom-powered giant with a span of 300 ft goes trundling 
through the skies, carrying 400,000 lb of payload in its entrails and 
weighing as much as a complete express train, including locomotive 
of course. 


Where does the figure of 400,000 lb payload come from ? 


To be frank, it is the figure given in a recently published study 
by the Convair Division of General Dynamics Corporation! as the 
most economic payload capacity for nuclear-powered freight aircraft. 
Readers will no doubt be interested to know how this surprising 
result was arrived at. 


Whereas for many military tasks the need for a guaranteed 
performance—e.g., rate of climb, ceiling—takes first place over 
other requirements, the qualities of greatest interest to the commer- 
cial operator are the payload, speed and range of his aircraft. It is 
left to the skill of the designer to combine these three values in 
such a way that operating costs for a given or forecast traffic 
volume are held to a minimum. 


This optimization task becomes simpler for aircraft with nuclear 
propulsion, since the range factor no longer plays an important 
part in the calculation of operating costs. The remaining factors 
are therefore speed and payload. 


Because of lack of data, any analysis of nuclear-powered super- 
sonic freighters would today necessarily be of a purely speculative 
nature. Convair’s investigation therefore is restricted to the 
subsonic range. Here propulsive thrust can be provided by turbo- 
props, turbofans or pure jets. Thanks to their aerodynamically 
clean lines, jet-powered aircraft have a higher lift/drag ratio than 
propeller-driven models. On the other hand, the turboprop is the 
most favourable from the point of view of specific power require- 
ments—expressed in megawatts reactor power per pound of thrust. 
The pure jet has the highest requirement, and the turbofan occupies 
an in-between position. If the values speed, L/D ratio and specific 
power requirement are combined to form a non-dimensional pro- 
ductivity factor, it is found that the pure jet clearly falls behind 
the other two engine categories in the subsonic range considered 
here. Incidentally, this productivity factor plays a similar role 
here to the so-called range factor in aircraft with conventional 
chemical powerplants. The optimum values for the productivity 
factor vary little in magnitude, but occur at different speeds : for 


Project for a nuclear-powered freight aircraft for a payload of 
400,000 lb and a gross weight of 1,000,000 lb (right), compared 
with the Boeing 707-320 (left). 











Take-Off Weight 1,000,000 Pounds ? 


the turboprop at Mach 0.6 (equivalent to 360 knots at 25,000 ft), 
for the turbofan at Mach 0.83 (500 knots at the same altitude). 


Once the optimum speed and hence the engine category have 
been selected, the next step is to decide the most economical aircraft 
size, i.e., the optimum payload capacity. For this purpose Convair 
prepared a series of operating cost calculations, the results of 
which, however, have so far not been released for security reasons. 
The final result was the figure of 400,000 lb for payload mentioned 
above. For a turboprop aircraft, this gives a total gross weight 
of roughly 1,000,000 Ib. Dimensions would, of course, be on the 
same scale: span 300 ft, length 300 ft. 


The Convair study is concluded with a comparison of operating 
costs between a nuclear-powered and a chemically-powered freight 
aircraft of this weight class. Calculations are based on ATA 
methods and assume a hypothetical transport mission of which 
no details are given. Other assumptions used are as follows: aircraft 
life 10 years; annual utilization 4,380 hours; block speed 350 knots; 
load factor 100 percent ; reactor core life minimum 1,000 hours, 
maximum 2,000 hours; depreciation for airframe and reactor based 
on a manufacturing cost of $33 to $50 per pound of airframe 
weight; overhaul period for reactor and engines at least 1,000 hours, 
at most 2,000 hours; finally, indirect operating costs of minimum 
50 percent, maximum 75 percent of direct operating costs. Using 
the most favourable factors, the calculation gives a minimum 
operating cost of 3.2 cents per ton-mile ; the least favourable give 
8.3 cents per ton-mile. As block speed and annual utilization are 
taken as constants, operating costs appear to be independent 
of stage length. A simplification of this order can be accepted 
in this case, since the sole object has been to arrive at a qualitative 
analysis, and the uncertainties inherent in the basic assumption 
render any more accurate calculation purely illusory. According 
to Convair’s calculations, the operating costs of a chemically- 
powered freighter of the same performance would rise so steeply 
with increasing stage length that the nuclear freighter would be 
economically superior on stage lengths of over 3,500 miles. 


There is no need to stress that the chances of such a project’s 
being turned into practical hardware cannot even be roughly 
predicted at the present time. It is, of course, known that the 
United States is working more or less intensively on the develop- 
ment of nuclear powerplants for aircraft, and that this work has so 
far been of purely military interest (see also Interavia No. 1, 1960, 
pp. 98-99). It is therefore readily understandable that only sparse 
details reach the public. One thing, however, is quite certain : the 
development funds can never be provided entirely from civil sources, 
and the only course open is the by no means ideal one of deriving 
a civil version from a military. 


However hypothetical Convair’s study may be, it does seem to 
indicate once again that aircraft sizes and weights can be expected 
to go on growing. Convair sees its nuclear freighter at present 
as a flying boat, but stresses at the same time that it could also 
be built as a landplane with the same main dimensions. Nothing 
has yet been said about airport requirements, but it is not difficult 
to imagine that existing installations—at any rate as far as 
runway strength and width of runways, taxiways and aprons, if 
not actual runway length, are concerned—will not suffice. On the 
other hand, transport demand can also be expected to increase. 
This higher demand can, of course, be met by increasing the 
number of services offered, at any rate until such time as the 
handling capacity of airports and air traffic control services is 
exhausted. After that, the only solution will be to increase the 
size of the aircraft. Looked at from this point of view, Convair’s 
project, futuristic as it may appear at first glance, must be 
admitted to have a background of solid reality. 





1 “ The Potential of Nuclear-Powered Aircraft for Commercial Cargo Transport,” 
by J. F, Brady, Development Project Engineer, Convair Division. Paper read to 
the Society of Automotive Engineers, New York, April 1960 ; SAE Preprint No. 169B. 
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INTERNATIONAL 
MEETINGS AND CONFERENCES 


Aug. 15th-17th : ASME-AIChE Heat Trans- 
fer Conference and Exhibit. Buffalo, 
N.Y. 

Aug. 15th-20th : International Astronauti- 
cal Federation, 11th Congress. Stock- 
holm. 

Aug. 18th-19th : Second International Sym- 
posium on Submarine and Space Medi- 
cine. Stockholm. 

Aug. 22nd-26th: Plasma Physics Sympo- 
sium. Gatlinburg, Tenn. 

Aug. 23rd-25th : Association for Computing 
Machinery, National Meeting. Milwaukee, 
Wisconsin. 

Aug. 23rd-25th : 1960 Cryogenic Engineer- 
ing Conference. Boulder, Colo. 

Aug. 23rd-26th: Institute of Radio Engi- 
neers, Western Electronic Show and 
Convention. Los Angeles, Calif. 

Aug. 24th-26th : AGARD Combustion and 
Propulsion Panel: Advanced Propulsion 
Techniques. Pasadena, Calif. 

Aug. 28th-Sept. 2nd : Eighth International 
Symposium on Combustion. Pasadena, 
Calif. 

Aug. 28th-Sept. 4th: World Aerobatic 
Contest of the FAI, organized by the 
Czech Aero Club. 

Aug. 28th-Sept. 5th: National Aeronautic 
Association, 1960 National Air Rally. 
Orange, Mass. 

Aug. 3l1st-Sept. 7th: Tenth International 
Congress of Applied Mechanics. Stresa, 
Italy. 

Sept. 3rd-5th : International Centenary Air 
Rally, organized by the Aéro Club de 
France and the Aéro Club de Savoie. 
Aix-les-Bains. 

Sept. 5th-1lth : SBAC Flying Display and 
Exhibition. Farnborough, England. 

Sept. 5th-17th : Ninth International Con- 
gress of Photogrammetry. London. 

Sept. 6th-24th : ICAO, Legal Committee, 
13th Session. Montreal. 

Sept. 8th: IATA Executive Committee, 
48th Meeting. Stockholm. 

Sept. 8th-9th : 1960 Engine and Operations 
Symposium. Airwork Corp., Millville, 
N.J. 

Sept. 8th-12th : Seminar jointly sponsored 
by AGARD and Istituto Lombardo di 
Scienze e Lettere : Propulsion for Astro- 
nautics. Varenna, Italy. 

Sept. 9th-12th: International Rally orga- 
nized by the Popular Flying Association. 
Cranfield, England. 

Sept. 12th-16th : IATA 16th Annual Gene- 
ral Meeting. Copenhagen. 

Sept. 12th-16th : International Council of 
the Aeronautical Sciences, 2nd Inter- 
national Congress. Zurich. 

Sept. 14th-16th: National Association of 
State Aviation Officials, Annual Meeting. 
Jackson, Wyoming. 

Sept. 15th-16th : Armed Forces Chemical 
Association, 15th Annual Meeting. Wash- 
ington, D.C. 

Sept. 16th: IATA Executive Committee, 
49th Meeting. Copenhagen. 

Sept. 19th-22nd : Institute of Radio Engi- 
neers, National Symposium on Space 
Electronics and Telemetry. Washington, 
Dk, 

Sept. 20th: IATA Composite and Joint 
Meeting of Traffic Conferences. Cannes. 

Sept. 20th-22nd: National Business Air- 
craft Association, Annual Meeting and 
Forum. Los Angeles, Calif. 

Sept. 21st-25th: Air Force Association, 
National Convention and Aerospace 
Panorama. San Francisco, Calif. 
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The Mind of Mr. Reader 


SNECMA has 7 years’ experience 
of VTOL 


Sir, 

In issue No. 5 of your Review, for May 
1960, you devoted considerable space to a 
“Survey of Short and Vertical Take-Off 
Aircraft.” In this article, which is very 
interesting and very well documented, you 
forgot to mention the very important work 
which SNECMA has done in the field of 
vertical take-off and landing, work with 
which you are certainly familiar since you 
devoted a long article to it in your January 
1955 issue. 

In view of the wide readership of your 
Review, the fact that you failed to mention 
SNECMA’s activities in this domain, at a 
time when all countries are taking an ever- 
increasing interest in the VTOL formula, 
has done us considerable injustice. 

SNECMA’s first work on vertical flight 
goes back to 1952. The main phases of 
this work up to 1959, i.e., during 7 years, 
are as follows : 

1952 : first studies undertaken. 

1954: remote-controlled flights with an 
experimental mockup powered by an 
Ecrevisse pulse-jet. 

1955: Flying Atar C.400 P1 tested on the 
gyroscopic test bed. 

1956: remote-controlled flights by the 
Flying Atar C.400 Pl (more than 250 
flights made). 

1957 : first free flights by the Flying Atar 
C.400 P2, with pilot. First public demons- 
tration, at the 22nd Paris Air Show. 

1958 : first flights of the piloted C.400 P3. 

1959: first piloted free flights by the 
Coleoptére C.450. (This aircraft made a 
total of 44 flights under the rig and 
9 free flights.) 

This illustrates the long experience 
which we have had in the matter of 
vertical flight. 


As you know, the Coleoptére C.450 is an 
aircraft which was developed and built on 
the basis of Franco-German agreements. 
This machine, after a series of promising 
tests, was the victim of an accident which 
interrupted the flights, but which in no 
way prejudices our VTOL technique. We 
hope that we shall soon be in a position 
to communicate to you our company’s 
projects in this domain. 

Paris 
J. Bloch, 
Société Nationale d’Etude et de 
Construction de Moteurs d’ Aviation. 


The facts in Monsieur Bloch’s letter are 
plain. The Editors can only add that this 
was a prime example of the ever-present 
danger of being unable to “see the trees 
for the wood.” 


* 


Breguet 941 operating costs 
Sir, 

Having read the February edition of your 
excellent periodical, I offer the following 
comments on -the article concerning the 
Breguet 941. 


I estimate that 1 NF is equivalent to 
17.38 pence and that a cost of 1 NF per 
kilometre is equivalent to 32.2 pence per 
nautical mile. If the above is true then the 
costs quoted in the table vary from 39 pence/ 
passenger nautical mile on the compound 
helicopter to 15.8 pence/passenger nautical 
mile on the turboprop and Breguet 941. 
These appear to be about 10 times the 
costs normally expected for these types of 
aircraft which suggests that the figures 
listed are costs per metric ton kilometre. 


Hayes, Middlesex 
J. D. Brown, 
Project Office, Fairey Aviation Ltd. 


The criticism appears justified. The 
author of the article in question seems to 
have misplaced his decimal point. 


* 


Back to the Josephine Ford's 
North Pole flight 


Sir, 

May I make a few comments on Profes- 
sor G.H. Liljequist’s critical article on the 
“Josephine Ford’s” flight to the North 
Pole, published in the May issue of Jnter- 
avia. 

Professor Liljequist stated that Admiral 
Byrd and Floyd Bennett could not have 
reached the North Pole since it is unlikely 
that their machine could have flown at an 
average speed of 87 knots. He calculates 
a mean speed of 70 knots, on the basis of 
a long-distance flight by the “ Josephine 
Ford,” and agrees to 75 knots for the 
North Pole flight. But he seems to forget 
that the conditions for every flight are 
different. A North Pole flight of 1,300 
nautical miles cannot be compared, for 
meteorological (climatic) and economic 
reasons alone, with a flight of 7,000 nau- 
tical miles inside America. What is more, 
the Byrd expedition could have flown their 
Fokker machine at higher engine power 
than usual on the North Pole flight, as the 
engines had been freshly overhauled and 
could have given a somewhat higher power. 
It therefore seems to me possible that the 
effective speed was more than 75 knots. 
I also feel that wind speeds of 5 or 22 knots 
were perfectly possible. How could accu- 
rate knowledge of wind speeds to the north 
of Spitsbergen or at the North Pole have 
been available 35 years ago? Even today, 
many a pilot comes upon quite different 
weather conditions from those forecast, 
and that in regions well covered by the 
meteorological service, despite the fact 
that the meteorologists today have better 
equipment and a denser network of obser- 
vation stations. 

It therefore seems to me quite likely 
that Byrd’s aircraft did reach the North 
Pole. What does particularly surprise me 
is that Professor Liljequist should not bring 
out his argument that the Byrd expedition 
never reached the Pole until 34 years after 
this memorable flight. There would surely 
have been time in the intervening three 
decades to put questions to the only man 
capable of answering them, namely the 
late Admiral Byrd himself. 


Zurich E. Albrecht. 























ALL WE CAN 
OFFER THE 
AIR CARGO 





INDUSTRY IS A 


PRACTICAL WAY 
TO MAKE MONEY 


CANADAIR CAN PROVE TO YOU THAT: 


YOUR piston powered passenger carrying aircraft 
now rendered obsolete by new equipment, and 
being considered for use in cargo operations, or 
already actually converted can be completely 
removed from fleet inventory and written down to 
zero book value in three years; 


ONE THIRD the number of Canadair Forty Fours 
will carry out your cargo requirements at such a 
profit that they will absorb all expenses incurred 
in the retirement transaction, plus any earnings 
your piston engine aircraft would have realized 
during these three years; 

AFTER THESE THREE YEARS, the Forty Four operat- 
ing profit curve will climb steeply. The difference 
in profit potential for the following years is sub- 
stantial. 





Any consideration of a specific example requires certain 
assumptions regarding scheduling, future rates, and load 
factors, but, under a representative set of conditions 
our analysis indicates: —that a fleet of 25 piston powered 
aircraft currently being converted into cargo carriers, 
could be replaced and retired by a fleet of 8 Forty 
Fours. The above assumptions and statements are 
based on the unlikely premise that cargo rates will 
remain at present levels. If they are reduced, as seems 
inevitable, the situation will favor the Forty Four even 
more strongly. 


THE FORTY FOUR. The Canadair Forty Four, 
with its combination of low direct operating costs, high 
block speeds and large payload capacity, is the world’s 
most economical cargo aircraft. Delivery schedules can 
be arranged to introduce the Forty Four into airline 
service fourteen months from contract agreement. 


CANADAIR unmiteo, montreat, canaoian sussioary or GENERAL DYNAMICS 


J. H. Davis, European Representative, Canadair Ltd., Princes House, 190 Piccadilly, London W. 1, England 
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* short take-off and landing 


THE STOLE HERCULES 


Boece palo htilend 
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A boundary layer control system, which will spectacularly 
shorten the already astonishingly brief take-off and landing 
runs of Lockheed’s versatile 61-ton C-130 Hercules trans- 
port, is now in an advanced stage of development and flight 
test. 

The Lockheed BLC system culminates many years of study 
by Lockheed engineers and follows four years of research 
devoted to specific application of the system to the Her- 
cules. 

Four auxiliary jet engines, weighing only 500 pounds each, 
will furnish the streams of high pressure air which flow over 
all control surfaces. The BLC jet engines are each con- 
nected to a central system providing air evenly to all 
surfaces even with one engine out. 


Manufacturing work on the BLC Hercules can begin now 
because 80% of the airplane is identical to the C-130B. 
In Europe, a nation or group of nations could manufacture 
the C-130 B and have a European version flying in less than 
half the time required by a new untested design. The pro- 
gram could then be phased into the more advanced BLC 
Hercules. Know-how acquired by Lockheed in manufactur- 
ing nearly 300 C-130s to date can make the BLC Hercules 
European manufacturing project the most rapid and inex- 
pensive answer to the needs of European nations for a high 
performance, all-purpose transport. 

As a combat transport of men and equipment the C-130 
showed its superlative value in airlifts to Lebanon and 
Turkey. 











Jet Transports - Jet Fighters - Jet Trainers - Commercial & Military Prop- 
Jet Transports - Rocketry Ballistic Missile Research & Development - 
Weapon System Management - Anti-Submarine Patrol Aircraft Nuclear- 
Powered Flight - Advanced Electronics - Airborne Early-Warning Aircraft - 
Airport Management - Nuclear Reactor Design & Development - Ground 
Support Equipment - World-Wide Aircraft Maintenance 











Boundary Layer Control 


This illustration shows the Boundary Layer Control system 
of the Hercules. A pod under each wing carrying two small 
modified jet engines bleeds air which flows over all control 
surfaces, ailerons, flaps, rudder and elevator greatly reducing 
stall speed of the 61-ton transport. 


Licensed manufacture 


The Hercules is easily adapted to licensed manufacture. 
Plans for its production in Europe by a nation or nations co- 
operating with Lockheed have been carefully studied. Results 
emphasize spectacular saving of both money and time. 





Versatility 


The excellent range capabilities of the C-130 enable it to 
perform long search and patrol missions. Moreover, it can 
be easily adapted to many different mission configurations 
including Paratroop Drop, Aerial Cargo Delivery, Air Rescue, 
Drone Launcher/ Director Aircraft, Troop Carrier, Air Re- 
fueling, Aerial Mapping and Surveying, etc. 


Soft Field Take-off and Landing 


The unique landing gear design of the C-130 permits it to 
operate from soft, unprepared fields. High gross-weight 
landing tests have been made on grass, sand and pierced 
steel plank. The C-130 is the largest aircraft to be equipped 
with skis for snow and ice landings. 


LOCKHEED 















TRIPLE SCORPION an 
aircraft rocket engine which 
provides a source of extra 
power at all altitudes. 
Designed for sustained firing 
and long operational life. 





GAZELLE free turbine engine 
(1650 s.h.p.) powers the Westland 
Wessex and the Bristol 192. 
Now chosen to power the 
twin-engined Wiltshire. 
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ELAND engines designed for the 
Fairey Rotodyne are basically the 
standard Eland with an auxiliary 
compressor mounted at the rear. 


ELAND propeller-turbine 
engine for new airliners and 
for the conversian of piston 
engined airliners. The Eland 
which powers the Canadair 
540 and Convair 540, is 
rated at 3,500 e.h.p. and is 
approved by British A.R.B. and 
American F.A.A. In service with the 
R.C.A.F. and Allegheny Airlines U.S.A. 


ELAND engines for the 
Westminster are installed 
horizontally on top of the 
fuselage with a mechanical 
drive to the rotor shaft. 


RO, 
D. NAPIER & SON LIMITED, LONDON, W3 MEMBER OF THE ENGLISH ELECTRIC AVIATION GROUP > — 
































Ten airlines have decided to offer 
their passengers the ultimate in 
comfort and speed. 

For this reason, they have 
adopted the ideal aircraft for 
short and medium stages. 





STi ome Na) Wale). 


37. BOULEVARD DE MONTMORENCY. PARIS 16% TEL: BAG. 84-00 


| * CARAVELLE registered trademark, the property of SUD-AVIATION 
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KEARFOTT engineered 
and now produces 
the stabilized 


phase follow-up system 





for | Talos 











Engineers: Kearfott offers challenging 
opportunities in advanced component and 


system development 





KEARFOTT DIVISION >>) GENERAL PRECISION. INC. 


Little Falls, New Jersey Other Divisions: GPL, Librascope, Link 
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PROBLEMS 9 
OR PROFITS « 


Route pattern complexities of typical airlines demand 
a cargo aircraft with the capability of operating over 
both short and long route segments with excellent 
economy and earning ability. The Canadair Forty Four 
will do this for you! It combines the air cargo feeder 
liner with the long range aircraft to provide a stand- 
ardized economic fleet unit. The Forty Four will give 
you profit-making operations, at current rates, over 
route segments as short as 200 miles and as long as 
4,000 miles. 


This is the type of flexibility that will answer the many and 
varied problems confronting airline operators who, because of 
the growing demands of shippers, are being forced to provide 
a combination of short, medium and long range air cargo 
services for the carriage of freight at attractive and competi- 
tive tariffs. In this situation, the Canadair Forty Four offers 
excellent economy and earning ability over the complete 
range of route struetures that must be provided in the collec- 
tion and distribution of air cargo. 


Practical applications of this are found in the short route cargo 
services that are necessary in the supply and distribution of 
goods to or from the terminal points of trans-continental and 
trans-Atlantic services. This is evident between the major 
cities of the Eastern United States and between the principal 
points of Europe. These inter-city runs are essential extensions 
to the long haul trunk service, and with the Forty Four can be 
handled without a change of aircraft. 





2. Can operate from 85% of the world’s major airports, with 


3. Will earn an operating profit with load factors as low as 
4. Breakeven load factors in the Forty Four represent loss 
5. Breakeven load factors on larger proposed equipment 


6. Can operate non-stop on the London-New York route with 


CANADA IF  umiten, montreal, CANADIAN SUBSIDIARY OF 


Please address enquiries to: J. H. Davis, European Representative, Princes House, 190 Piccadilly, London, W.1 
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AIR CARG() 



























The need for this system of short, medium or long range 
operations will develop through the growing awareness 
among business establishments that the carriage of articles by 
air is becoming an essential element in the overall marketing 
function. This will open up new markets, new transportation 
requirements, new inter-city services. The Forty Four, with 
its flexibility of performance, can carry cargo at a profit over 
the whole distance spectrum—short, medium and long range, 
and has the airfield performance characteristics to get in and 
out of 85% of the world’s major airports. THESE ARE DECISIVE 
ADVANTAGES IN FAVOUR OF THE FORTY FOUR. 


SOME RUNWAY AND PAYLOAD SPECIFICS ON 
THE FORTY FOUR-D4 


1, From runways as short as 6,000 feet, can operate with 
70% payload up to stage distances of 3,000 miles. 


due consideration to both runway length and allowable 
wheel loading. 


30%. 
loads on larger proposed equipment. 
represent major profit payloads on the Forty Four. 


an average annual payload of over 55,000 lbs. 


GENERAL DYNAMICS 








DATA HANDLING 
Civil and Military 
Digital and 
Analogue Systems 





STORM WARNING RADAR 


The Marconi SNW 51 is designed to present accurate pictures 
of storms and rain producing clouds over ranges up to 200 n. 
miles. It meets the needs of Meteorological Departments and 
Civil Aviation Authorities, particularly where data gathering 
from distant recording posts is uneconomic or hampered by 
inaccessibility. It is used by the British Ministry of Aviation 
and in Australia, Southern Rhodesia, British East Africa and 
China. Its main features include: (i) Full off centring on dis- 
plays; (ii) controlled camera recording facility; (iii) remotely 
controlled tiltable aerial; (iv) Iso-echo presentation. 


























LONG RANGE 
HEIGHT FINDER 


The Marconi S244 is the most 
advance and accurate height 
finder in the world. In 
conjunction with the Marconi 
control system it can handle 
15 random targets per minute. 
Height references are 
related to a shock mounted 
artificial horizon which 
overcomes the instabilities 
inherent in all large 
supporting structures and 
gives the greatest known 
accuracy. The equipment 
operates satisfactorily in 
all weathers and climates 
from Arctic snows to 
tropical monsoon 
precipitation. It may be 
‘radomed’ for 

protection but will 
withstand wind speeds 
up to 120 knots 
without ‘radoming’. 











AIR TRAFFIC CONTROL SYSTEMS 


The Marconi $264A 50cm. radar is the most 
advanced air traffic control radar in the world. It 
will operate anywhere, including mountainous 
country, in all weather conditions. It is designed 
for the control of jet aircraft from take-off to 150 
miles plus, combining the three roles of Air- 
field Control, Terminal Area Control and 
Long Range Airways Surveillance. Several 
versions are now available to suit varied cir- 
cumstances and continuous research is being 
devoted to ensure continued progress 
and development of Marconi 50 cm. radars. 








LONG RANGE SURVEILLANCE RADAR 


This versatile radar can be adapted to a diversity of applications. 
The Moving Target Indicator eliminates the echoes from 
stationary objects. Distortion of the reflector profile is prevented 
by the main member being a 6’ 8” diameter tube, thus giving 
increased accuracy over a longer life. A unique mechanical 
design feature ensures that the turning gear is unaffected by 
slight subsidence of the site. Like the $244 the equipment is 
‘all weather’ and ‘all climate’ and will withstand wind speeds 
up to 120 knots without ‘radoming’. 
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Marconi’s offer a complete consultancy and engineering 
service in the installation of radar systems. All Marconi 
radars and data handling equipment have been de- 
signed for integration into the most advanced air traffic 
control and defence systems at present in operation or 
contemplated in the foreseeable future. Marconi radar 


is in constant use in 36 countries. 


MARCONI 


Complete Civil and Military 
Radar Systems 





SURVEYED - PLANNED - INSTALLED - MAINTAINED 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED 
CHELMSFORD ~* ESSEX * ENGLAND 
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NOW IN SERVICE 


The world’s newest jetliner — the Boeing 720 


The superb 720 operates easily from shorter run- 
ways, yet cruises at more than 600 miles an hour. 
It’s sleek, roomy and wonderfully comfortable. 
Fly the 720 — by Boeing, world’s most experien- 
ced builder of jetliners. 


The new Boeing 720 now flying on United Air 
Lines routes and soon to enter service with Ameri- 
can Airlines, brings jet-travel speed and comfort 
to more cities. Later the 720 will go into service 
with Braniff, Irish, Lufthansa and Western air lines. 


SSOIEMRs F720 
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... FOR AIRCREWS 


Perfection in miniaturisation 

is achieved in new 

ULTRA TYPE UA60 INTERCOMM. 
Station boxes for fifteen or twenty-five 
services with push-button selection. 


Receiver push-buttons incorporate 





volume control. Edge lit panel. 


Equally suitable for British and 





American radio installations. 


TAILORED TO SPECIFICATION 


Please write for further information 


LJ | | BD, yAN ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON - WS : Telephone: ACOrn 3434 


RADIO AND RADAR SYSTEMS - AIRCRAFT ENGINE CONTROLS & INTERCOMM - DATA PROCESSING EQUIPMENT 
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APACHE world’s most widely purchased twin-engine 
executive transport. In world-wide use with business 
firms, government agencies, airlines, air charter services 
and private owners. Powered with two 160 hp Lycoming 


engines, carries 4 or 5 in quiet, spacious, luxuriously 
appointed cabin. Cruises over 170 mph (274 kph), range 
over 1200 miles (1931 km). Exceptional short field, high 
altitude performance. 


PIPER OFFERS A COMPLETE LINE 


of World-Proven 


General Purpose 
Aircraft 


iis Oy, 


mn 





SUPER CUB Modern version of the 
famous Piper Cub, available in two models. 
90 hp Super Cub is ideal for flight training, 
flying clubs. 150 hp Super Cub is un- 
matched for high altitude mountain flying, 
patrol, survey, military liaison, farm and 
ranch. Also PA-18-A Super Cub for dust- 
ing and spraying. 


COMANCHE world’s most advanced single-engine, 
four-passenger airplane. 


Available in two versions. 
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TRI-PACER. world’s most widely purchased, moderately 
priced, four-passenger plane. Now, with optional landing gear 
speed fairings, cruises 138 mph (222 kph). Powered with 60 hp 
Lycoming engine, has over 500 miles (805 km) range. Ideal 
for air taxi, flying clubs, private flying. Combines the most 
features to simplify flying—simplified, inter-connected con- 
trols, tricycle Hydrasorb landing gear, steerable nose wheel, 
single hand brake, famous Piper inherent stability. 


250 horsepower Comanche cruises 181 mph, has maximum 
range of 1100 miles (1770 km). 180 horsepower Comanche 
cruises 161 mph. Both powered with superbly reliable 
Lycoming engines. On routine delivery flights, Coman- 
ches have been flown non-stop from the United States to 
Sicily, Lisbon, and Madrid ! 








SEND FOR DETAILS. For brochures on 
any of these fine Piper aircraft write Dept. 
4-V, Piper Aircraft Corp., Lock Haven, Pa. 


PIPER 


EXPORT DISTRIBUTOR 
Jonas Aircraft 
120 Wall Street, New York, N.Y. 


MORE PEOPLE HAVE BOUGHT PIPERS 
THAN ANY OTHER PLANE IN THE WORLD 
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Twin-Engine Safety. A modern aircraft is costly to replace; a well-trained pilot is 
impossible to replace. The U.S. Air Force and the U.S. Navy have found that a pilot’s life 
is more secure, an aircraft’s performance more reliable when two engines are provided to 
carry out a mission and return home again. The twin-engined T-38 Talon Supersonic trainer 
reflects these facts. The Talon is powered by two General Electric J85-5 afterburning engines. 
Squadrons of T-38 Talons will soon be operational with the U.S. Air Force Air Training 


Command. 





NORTHROP 


Northrop International, a division of Northrop Corporation, Beverly Hills, California, U.S.A. 











AS A PIECE OF APPLIED 
AERODYNAMICS... 


Over the whole of its phenomenal speed range—far more 
than 10 to 1—from its moderate landing speed, through subsonic 
and transonic speeds, up to its very considerably supersonic 
maximum, the ENGLISH ELECTRIC LIGHTNING is inherently 


aerodynamically stable. Without any assistance from electronics 


it is at all speeds free from pitch-up. 
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Even Half a Percent Would Help 


[_ of its lift requirements, the air- 
craft is ‘condemned’ to a very high speed, 
and hence to a very high power, whereas the 
ship can operate at the economical speed for 
the type of goods it is transporting.” 

Condemned? Jnteravia readers are not 
accustomed to looking at things from this 
point of view. They regard the speed of the 
aircraft as an unmitigated advantage. The 
statement however becomes more understand- 
able when it is realized that the author is 
Rear Admiral Lepotier, of France’s Naval 
Academy; it is taken from an article entitled 
“Transports maritimes et aériens”*, in which 
the Admiral naturally takes up the cudgels 
for the steamship. 

It would, of course, be foolish to shrug off 
remarks from the other camp merely because 
they sound strange. The Admiral may even 
be on the right track when he maintains that 
to transport one ton of freight at the most 
economical speed for the medium concerned 
requires one horsepower on the water, 10 on 
the ground and 1,000 in the air. 

Though the figure of 1,000 h.p. may appear 
exaggerated, there is nevertheless a grain of 
truth in the comparison. And anyone examin- 
ing the subject of air freight should take care 
not to lose sight of the natural limitations if 
he wishes to avoid arriving at false conclu- 
sions. 

However the article is not content with the 
simple statement, but enlarges upon the idea: 
**... To carry one ton across the North Atlan- 
tic a cargo ship burns 33 pounds of oil, while 
an aircraft consumes two tons of gasoline or 
jet fuel. Under these conditions... the cost 
of transporting the said ton of goods is, in 
fact, $1,700 by aircraft and only $36 by cargo 
ship.” 

How the author arrives at these amazing 
prices is not explained. And to say the least, 
his argument is incomplete. For if the direct 
transport cost were the only vital factor in the 
transport market, there never would have 
been any air transport, let alone air freight, 
and Admiral Lepotier could steam around 
the world in his ships unchallenged. 

A better idea of the real situation is revealed 
by the example of Renault, the French auto- 
mobile manufacturers, who are sending 1,500 
tons of spares by air this year to their sales 





* “Revue Politique et Parlementaire,” Vol. 62, No. 701, 
April 1960, 


depots in the United States. This decision 
was based on the calculation that, although 
shipping costs by sea would have been only 
one quarter as high as by air, namely $18,000 
less during the first quarter of 1960, this was 
balanced out by the $10,000 saving in packing, 
storage and delivery costs, plus the avoidance 
of the pilferage, corrosion damage and other 
hazards of sea travel. 


Another example. Chrysler moved 100 of 
its staff’s families, complete with household 
goods, by air from Detroit to Geneva, and 
Lockheed sent 60 families and furniture from 
Sunnyvale, California, to the new Polaris 
assembly plant near Charleston, South Caro- 
lina. Incidentally, the cost of house moving 
by air is not always exorbitant. Seaboard & 
Western Airlines, for example, recently cal- 
culated that, when all details are considered 
(packing, loading, unloading, ground trans- 
port, insurance, etc.) it costs $1,994.30 to 
move 4,000 lb of household goods from 
Frankfurt to New York by sea, and $2,097.35 
by air, or only $103 more. 


* 


The case of Renault and the two other 
examples have been cited merely to show that 
direct costs of carriage are not the only con- 
sideration when choosing the means of trans- 
port, even for heavy, non-urgent shipments. 
Nevertheless they do form an important fac- 
tor, as is revealed by the detailed calculations 
which all concerned undertake before con- 
verting piston-engine passenger aircraft into 
freighters or building new pure cargo air- 
craft. A good portion of the present issue is 
devoted to these analyses and forecasts. 


The air freight business is approaching a 
turning point. As one of the articles in this 
issue shows, many airlines are having their 
surplus piston-engine aircraft converted into 
freight aircraft. More important, however, the 
pure freighter is in the offing, and its greater 
capacity, mechanized loading and unloading 
facilities and considerably higher profit- 
making capability promise to revolutionalize 
the whole freight business in the not-too- 
distant future. At the moment, however, the 
situation is still not clear, as Professor Brew- 
er, the well-known American freight expert, 
points out in the following pages. Discussion 
on the extent to which operating costs and 
hence freight rates could be reduced is con- 


tinuing, and it is still too early to present 
ready-made solutions or patent remedies. All 
that can be said with certainty is that the air 
freight business has not yet struck it rich and 
that the share of goods traffic carried by air- 
craft is still extremely modest. 

In the economic field, little has changed 
since Interavia devoted its last issue to the 
subject of air freight in February 1959. As in 
1957 and 1958, the five leading American all- 
freight operators again recorded appreciable 
losses in 1959 (1957: $2.2 million; 1958: $3.7 
million; 1959: $2.9 million). And the mixed _ 
passenger/cargo airlines still largely regard 
freight business as an appendage of their 
passenger business. However, the size of the 
freight holds in the new jet and turboprop 
aircraft in service on the long-haul passenger 
routes suggests that a change of heart is im- 
minent. Both aircraft manufacturers and 
operators believe that in the years to come air 
freight will represent a welcome re-insurance 
against excess capacity in passenger opera- 
tions. But this point has not been reached yet. 

“Until now,”’ Earl D. Johnson, President 
of General Dynamics Corporation, recently 
told the New York Business Paper Editors 
Association, “‘the aviation industry has been 
absorbed with the passenger-carrying end of 
the transportation business... The exceptions 
have been a few determined and hardy all- 
cargo operators whose pioneering faith in the 
future of their business made them hang on 
through a decade of disappointments. That 
some have managed to survive in the face of 
unrealistic flat rate structures not competitive 
with surface carriers, in spite of inadequate 
and ‘make-do’ equipment, and notwithstand- 
ing a most reluctant acceptance by the ship- 
ping community, is a tribute to human per- 
severance.” 

ok 


It is well to keep these facts in mind when 
examining the yearly exclamations of joy over 
rising operating figures. For example, the 
world’s scheduled airlines in 1959 performed 
1,295 million freight ton-miles, compared 
with 1,135 million in 1958, according to offi- 
cial ICAO figures. This meant an increase of 
14 percent. (Air mail rose from 320 to 355 
million ton-miles, i.e., by 11 percent.) And for 
the U.S. airlines the Air Transport Association 
announces an increase in freight business 
from 502 to 589 million ton-miles (mail rose 
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from 160 to 182 million ton-miles, and ex- 
press from 49 to 57 ton-miles), an increase of 
17.5 percent which the ATA describes as an 
all-time record. 

Ten-digit figures like these are impressive, 
particularly when they are written and read 
without an opportunity for comparison. 
Further investigation reveals, however, that 
the total freight load carried by all forms of 
transportation in the United States—road, 
rail, waterways and air—during 1958 
amounted to an estimated 1,400 billion ton- 
miles, so that the modest 502 million ton- 
miles transported by the airlines was a mere 
0.03 percent of the total. The situation of air 
freight in the overall cargo business reminds 
one of the small boy earnestly at work with a 
toy watering can while his father is drenching 
the garden with a hose pipe. 

Incidentally, it is interesting to note that 
the 1,400 billion ton-miles of freight carried 
by America’s entire domestic transportation 
industry brought in revenues of some $16,000 
million. This is an attractive cake, and it is 
scarcely surprising that the airlines should be 
anxious to secure a larger slice for themselves. 


A Douglas Aircraft spokesman stated not 
so long ago that, thanks to the coming special 
freight aircraft, the airlines have good reason 
to hope they can increase their share of the 
freight business from the present figure of 
0.03 percent to 0.5 percent by 1965. An even 
more optimistic forecast—though for 1975— 
comes from J. Geoffrey Notman, President 
and General Manager of Canadair Ltd. In a 
speech commemorating the 35th anniversary 
of the first consignment of air freight (in a 
Ford Tri-motor), he predicted that, given 
efficient cargo aircraft, the airlines should be 
able to raise their share in American domestic 
freight operations to | percent of the total. 


* 


Necessary as are these long-term forecasts, 
they are inevitably based on a large number 
of unknowns and should therefore be repro- 
duced only with the usual reservations. The 
unknowns include, for example, the rate 
reductions which should become possible 
through lower costs and the effect of such 
reductions on freight consignors. 

So as to obtain a basis for assessing the 
market prospects for the Britannic freighter, 
Short Brothers & Harland Ltd. some time 
ago conducted an enquiry among more than 
1,200 British industrial undertakings engaged 
in manufacturing or handling 108 different 
groups of products, including glassware, ex- 
plosives, small arms, locomotive parts, vehi- 
cles, electrical products, jewellery and watches, 
clothing, food, furniture, toys, livestock and 
flowers... a truly wide variety. 

The basic questions asked were: 

1. Do you ship your goods by air? 

. If so, are you satisfied with the service; if 
you are not satisfied, what are your criti- 
cisms ? 

3. If you do not use air freight, what are your 

main reasons? 

4. If cost is your main reason for not using 
air freight, what would be the highest 
charge per ton-mile which would interest 
you? 


tv 
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Growth in air freight during the past decade: ICAO 
statistics reveal that the freight traffic carried by the 
world’s scheduled airlines (excluding the USSR and China) 
rose from 770 million tonne-kilometres in 1950 to 1,890 
million in 1959. An extrapolation of this curve gives 
some 2,050 million tonne-kilometres for 1960. During the 
same period mail volume increased from 200 million 
tonne-kilometres to 520 million, and will probably rise 
to 550 million in 1960. 


Altogether some 600 useful replies were 
received. They revealed that 75 percent of the 
companies seldom or never used air freight, 
and only 7 percent used it frequently. Of those 
who did use air freight, 55 percent were satis- 
fied, but 37 percent wanted cheaper rates, 6 
percent complained of present limitations on 
the size of packages, and 12 percent were in- 
convenienced by delays in handling, customs 
or connections. 


The Short survey ultimately led to the 
following prediction: if the British freight 
shipper is prepared to spend 5 percent of the 
value of a commodity to cover transport 
costs and if the British air transport industry 
can reduce the average freight rate per ton- 
mile from the present level of 36 pence to 18 


Predicted relationship between volume of British air freight 
and air freight rates, as shown by the Short Brothers & Har- 
land survey: rates (in pence per ton-mile) are plotted in the 
abscissa, while the ordinates give the relevant freight 
volume (in millions of ton-miles). The graph is based on 
the assumption that shippers are willing to spend a 
maximum of 5 percent of the commodity price on trans- 
port. If the 1960 average rate of 36 pence per ton-mile 
could be reduced to 18 pence by 1965, the freight ton- 
miles performed could be multiplied fivefold. 
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pence, then the volume of air freight can be 
expected to multiply fivefold by about 1965. 


* 


So much for the Short survey, which shows 
that—quite apart from the provision of effi- 
cient specialized aircraft—much remains to 
be done in the organizational domain before 
any substantial increase in freight volume 
can be expected. 


A complete list of the many proposals 
which have been made would fall well out- 
side the scope of this introductory article. It 
may be useful, however, to mention some of 
the points where reforms are clearly needed: 


e It must be described as a shocking state of 
affairs that air freight should today spend 
some 80 percent of its journey time on the 
ground. As a later article points out, aircraft 
manufacturers and operators are making 
energetic efforts to cut down aircraft turn- 
around times through the provision of modern 
loading and unloading equipment. By con- 
trast, the Customs authorities are often any- 
thing but air-minded. As one of the big air- 
lines recently put it, the Customs make no 
distinction whatever between a waggon load 
of cement at the railway station, a shipload 
of corn and an urgent consignment of peni- 
cillin sent by air because it is required at its 
destination within a few hours. There is no 
such thing as permanent Customs service, 
available weekdays, Sundays and holidays. 
The customs offices are short of staff. In 
some cases an outgoing air freight consign- 
ment is Customs-cleared at the railway station 
and must then be escorted to the airport. If 
no Customs official is immediately available 
to act as escort, the consignment just has to 
wait. 

e@ Despite all of IATA’s well-meant efforts 
to speed up the procedure for fixing new 
rates or changing old ones, airlines and freight 
shippers are still kept far too long in uncer- 
tainty as regards possible future develop- 
ments. What is more, IATA rates apply 
without distinction to all types of aircraft, 
regardless of whether the freight is trans- 
ported by a venerable old DC-3 or by an 
efficient modern pure freight giant. And there 
are at present far too many different rates. 
That the air freight handbooks listing the 
general and special commodity rates should 
encompass between 500 and 1,000 pages defi- 
nitely seems excessive. 


e It also appears as a hardship that airports 
impose the same landing and handling charges 
for passenger and for freight aircraft, despite 
the fact that the luxurious airport buildings 
are devoted primarily to the passenger, while 
air freight must often make do with a narrow 
back entrance and await departure in a dark, 
half-forgotten shed. 


The list could be continued. There would 
be much to be gained if deficiencies were not 
only proclaimed long and loud, but also 
remedied, so that air freight could progress 
from being a subsidiary source of income 
to the state where it becomes a real money- 
making business. After all, at the present 
time some 95 percent of all the money spent 
on transportation goes on moving freight. 
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Increasing Capacity, 


Competition, and Confusion 
for Air Cargo 


By Stanley H. Brewer, Professor of Transportation, University of Washington, Seattle, Wash., U.S.A. 


A\tinost every issue of the many publications 
which devote substantial space to news and 
developments in aviation now gives some atten- 
tion to air cargo. Most of these writings can be 
classified into three general categories: increasing 
capacity, competition, and confusion. Typical of 
the stories of increasing competition and capacity 
which have appeared in recent months are: 
“Increasing Productivity Will Stimulate Air Cargo 
Traffic in’60”’ ; ““UALto Double Cargo Capacity” ; 
“EAL Converting Connies to Exploit Cargo”’; 
“Two Foreign Carriers to Step Up Cargo Acti- 
vity”’; “Japanese Firm Plans All-Cargo Airline” ; 
and “Lufthansa Converts Two Connies.” 

Much of the confusion in air cargo arises from 
moves and countermoves on the part of equip- 
ment manufacturers, airlines, government agen- 
cies, and the military. For example, the aviation 
press has devoted substantial space to a proposed 
bill of the United States Senate that would 
guarantee loans to purchasers of cargo aircraft, 
the need for a new all-cargo plane, and the fight 
between the United States military and commer- 
cial operators over the carriage of military air 
freight. Much attention has been given to the 
many different versions of cargo aircraft that 
have been offered by manufacturers to the 
operators and the military. 

This article will explore and interpret some of 
these trends in terms of what they might mean to 
the future development of the air cargo industry. 
Since it would be difficult to cover these trends 


for the entire world, the discussion will be 
heavily oriented to developments in United 
States domestic and North Atlantic air traffic. 


Past developments in air freight 


Trends in growth in air cargo are to some 
extent tied to the general health of the economy; 
but, more importantly, air freight growth exceeds 
that of the transportation industry generally. 
There is excellent correlation between growth in 
total intercity ton-miles and Gross National 
Product for the United States. Both have been 
growing at a rate of about 3 percent annually. 
Growth in the air cargo industry has averaged 
about 10 percent for each of the past ten years. 
Even when the economy dips and other forms of 
transportation are hit hard, the air cargo industry 
continues to grow, although not as rapidly. The 
thesis has been presented that the railroad and 
shipping industries are becoming more sensitive 
to changes in the economic cycle because of the 
quantities of raw materials moved in relation to 
finished goods. The truck and the airplane, on 
the other hand, may be less sensitive because of 
their role in replacing small inventories when 
hand-to-mouth buying is practiced. 

The economy of the United States dipped 
rather sharply during 1957 and 1958 and then 
recovered somewhat in 1959. This recession hit 
the railroads very hard, causing them to prevail 
upon the United States Congress to pass legis- 
lation in 1958 that would enable some of them to 


To speed up loading and unloading of freight (and baggage) on the Boeing 707 jet airliners Pan American uses these 
Lockheed-designed “Pan Am Jet PAAks”’ with the aid of which 414 tons of goods can be loaded in a brief ten minutes. 


The 707 Intercontinental will carry six of these containers. 
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obtain financial assistance through guaranteed 
loans. The air freight industry also suffered a 
setback, but the trend in growth still exceeded 
that of the economy. Table J shows the percentage 
growth in freight ton-miles for the United States 
Domestic Trunk Lines in 1958 and 1959. 


Data for international operators are difficult 
to interpret, especially for the United States 
carriers, since some of them operate only short 
route segments internationally and others engage 
in extensive charter operations which tend to 
confuse the statistics. However, International 
Air Transport Association reports carrier move-~ 
ments over the North Atlantic, and these data 
also substantiate the thesis that air freight growth 
is moving upward much more rapidly than 
general economic growth. 

Management in the airline industry, except for 
the all-cargo carriers, has had very little interest 
in the cargo business during the past decade. 
However, this will not be the case in the future. 
The piston-engined airplanes of the past two 
decades have been unable to move cargo econo- 
mically, and management has been preoccupied 
with the unprecedented growth in passenger 
traffic and the frequent changes in equipment 
models. The predictions of cargo growth, for 
these and other reasons, have been far greater 
than what has been realized. 

Air cargo also has been a disappointment to 
many shippers. With very little capacity to offer, 
the carriers have concentrated their sales efforts 


Table 1 


Percentage Increase in Freight Ton-Miles for United States 
Domestic Trunk Lines, 1958 and 1959 





Percent Increase over Previous Year 











Airline 1958 1959 
American 10.5 10.3 
Braniff 33.1 16.3 
Capital (16.5)* 24.3 
Continental 26.1 32.3 
Delta 41.6 19.3 
Eastern (19.0)* 34.4 
National 20.0 13.2 
Northeast 82.2 15.2 
Northwest 18.0 45.2 
Trans World (5.9)* 33.8 
United 18.3 10.6 
Western (17.1)* 60.5 
Total 10.3 17.2 
* Decrease 
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on a few large companies located in major cities. 
These shippers have had enough emergency 
shipments that could pay the high rates to fill 
most of the capacity. As a result, other shippers 
have tried using air cargo and have found that 
the service left something to be desired. 


Increasing capacity 


Increases in air cargo capacity are developing 
from the large jets, conversion of piston-engined 
craft, and purchase of new cargo airplanes. For 
the first year of jet operation, schedules across the 
North Atlantic and transcontinentally in the 
United States were operated at over a 90 percent 
load factor. Rapid increase in jet fleets with 
increased frequencies of schedules has already 
caused these load factors to drop, and this trend 
will continue for some time. Some of the lines 
still have not inaugurated jet flights, but they will 
do so in the very near future as equipment be- 
comes available. 


The North Atlantic is perhaps the most 
competitive international route in the world. 
Each year brings new gains in traffic generated and 
lift offered. In 1950 only ten carriers served the 
route, but now there are 18. Only 11,000 flights, 
mainly with DC-4 and DC-6 aircraft carrying 40 
to 55 passengers, were operated in 1950. During 
1959 more than 32,000 flights were offered with 
larger equipment. The 300,000 passengers moving 
by air across the North Atlantic in 1950 were less 
than 25 percent of the number that flew this route 
during 1959. The type of equipment used and 
number of schedules offered by carriers serving 
the North Atlantic in March of 1959 and 1960 is 
shown in Table 2. 


This table shows a small increase in the number 
of schedules offered in 1960; but, more dramati- 
cally, it shows what is happening to the types of 
equipment being used to transport passengers 
over the route. The piston equipment is rapidly 
being phased out, and the jets are taking over. 
Nearly all of these carriers have additional 
equipment on order which will be delivered in the 
next few months. 


With full load factors, the jets have been able 
to carry very little cargo. Despite the advertised 
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Each “Jet PAAk” has a capacity of 1,500 Ib and can be 
lifted by conventional ground equipment into the air- 
craft’s forward cargo compartment. 


claims of the manufacturer that about 9,000 to 
10,000 pounds of cargo can be carried in addition 
to passengers’ luggage, comparatively little cargo 
has been hauled in the jets. Much more will be 
moved in these craft in the future. 

The inordinately high passenger loads have 
been one of several factors which have prevented 
the carriage of freight. The first of the 707s to be 
delivered were Model 120s. These craft have 
somewhat shorter range capabilities than the 
intercontinental version which is now being 
delivered to many of the North Atlantic carriers. 
This range limitation has meant. holding down 
payload in order to carry fuel for non-stop cross- 
ings. Runway length limitations and noise restric- 
tions at Idlewild and other airports have limited the 
use of cargo pits to build up payloads. 

With nearly all of the North Atlantic carriers 
getting delivery of jets by late summer, passenger 
load factors will drop to a point where there will 
no longer be any question about hauling cargo. 
This will also be true of United States domestic 
long-haul operators and other carriers serving 
heavily travelled routes throughout the world. 
Cargo will be vigorously solicited to fill unused 
capacity. 


Table 2: Aircraft Used for Eastbound Schedules by North Atlantic Carriers (March, 1959 and March, 1960) 
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BOAC 
Canadian Pacific 
EI-Al Israel 
Icelandic A.L. 
Irish A.L. 

KLM 

Lebanese A.L. 
Lufthansa 
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Many of the major operators have had or will 
soon have surplus piston-engined equipment 
converted for freight transportation. The DC-7 
was designed for long haul operations; it is not 
economical by comparison to the DC-6B and 
other airplanes for short to medium ranges. 
There is virtually no world market for this air- 
plane in passenger transportation because it has 
been the first to be replaced by the jets. This is 
also true of the later models of the Lockheed 
Constellation. American, Pan American, KLM, 
United, Eastern, Lufthansa and others are 
building cargo capacity by converting these 
piston-engined airplanes. The aircraft that have 
been or are now being converted are increasing 
cargo capacity substantially. Many more of these 
planes are available for conversion should there 
prove to be sufficient demand. 


Cost and service considerations 

With increased competition, cargo service is 
being improved and shipper confidence is be- 
ginning to develop. Many companies who have 
rejected the use of air freight because of poor 
service are giving it another try. Many large 
organizations are giving consideration to the air- 
plane as a routine carrier of freight, but numerous 
problems still must be solved. 

Only limited amounts of additional freight can 
be attracted to the air by improving the service. 
The real breakthrough in air cargo will come 
from rate reductions. The rapidly increasing 
capacity and competition has already brought 
about selected reductions in the rates of North 
Atlantic and Pacific air carriers. The rate reduc- 
tions so far have been on a selective basis and 
usually have been published as specific commodity 
rates on a point-to-point basis. A complete 
overhauling of the pricing structure in the form 
of a major revision of class and general commodi- 
ty or group rates is now in the making. The big 
question is who will make the first move. 

Flying Tiger Line, operating transcontinentally 
in the United States, and Seaboard and Western, 
with operations across the North Atlantic, have 
ordered Canadair CL-44s. This airplane is 
widely advertised as the first commercial airplane 
to be constructed especially for moving cargo. 
The manufacturer is convinced that it will move 
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Source: Official Airline Guide, March 1959 and 1960 
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ill freight at a direct operating cost of 4.09 cents per 


nt ton-mile in domestic services and 4.40 cents in 
-7 international operations, which is about half 
ot that of the piston airplanes which are or will be 
id used to carry cargo. These costs assume a maxi- 
S. mum payload of approximately 62,000 pounds. 
r- The ten aircraft ordered by Tigers, together with 
aS the five purchased by Seaboard and Western, will 
is increase the annual cargo-carrying capacity of 
“d these operators by nearly 500 million ton-miles 
A, assuming they keep their present equipment. 
re This is more than one-half of the total ton-miles 
se hauled by all U.S. carriers in 1959. 

ve Two courses of action seem to be open to the 
1g operators of the new airplanes. They might be 
se content to keep the rates at approximately the 
re present levels and operate with much lower load 


factors. Presumably they could operate with a 
50 percent load factor with the new craft and do 
as well financially as they now do with 100 percent 
load factor with higher cost airplanes. With 
growth capacity automatically built in, this course 


- of action would enable them to exploit the freight 
ae market to the maximum extent possible on the 
- basis of service. 
The other possibility is to reduce rates and in 
r- a 2 : 
a effect test the elasticity of demand for air freight 
transportation. This might be done either by 
- gradual rate reductions and substantial sales 
» effort or by a drastic reduction which would 
- undoubtedly build tonnage with little sales effort. 


" The combination carriers will have to counter 

| these moves unless they choose to act first. They 
can resist all proposals to reduce rates by forming 
a united front and hope to convince the Civil 
Aeronautics Board and IATA that they should 
go along. It is extremely doubtful that this will 
'y happen. The combination carriers also are anxious 
to exploit the air cargo market and will be re- 


m cd ‘ ; , 
i- equipping with modern cargo aircraft in the near 
* future. The trend to increase capacity by convert- 
ing passenger planes to cargo configurations is an 
indication of their interest. These carriers are in a 
ly position to reduce rates as drastically as the all- 
“ freight carriers with the new turboprop airplanes 
4 merely by compromising their accounting philoso- 
ny : | 
“ The large cargo pits of the passenger planes will 


move with scheduled passenger flights whether 
there is anything in them or not. Some of the 
managers in the airlines take the position that it 
costs virtually nothing to fill them with cargo and 
that any revenue which can be developed is almost 
pure profit. If this position has merit, the com- 
bination carriers could reduce rates far below the 
all-cargo lines and, in fact, below the surface 
carriers. Whatever merit it has, such a philosophy 
is untenable from a management point of view. 
Freight rates are inexorably tied to mail, express, 
excess baggage, and even passenger rates. To 
compromise freight rates too much might result 
4 in pressures to change these other rates as well. 
- The combination carriers have long taken the 
position that indirect costs for freight movement 
are the same as for passengers because total costs 
are approximately one-half direct flight expenses 
- and the other 50 percent indirect. This is some- 
what arbitrary and, in fact, quite illogical. In the 
airline industry there are very substantial budgets 
for passenger ticket offices, sales, advertising, and 
% supervision and management personnel, all of 
which are indirect expenses often only remotely 
related to freight service. 

Alternatively, the combination carriers might 
take the position that they can afford to operate 
the inefficient piston planes for a rate approaching 





direct operating costs for a period of time which 
would enable them to reduce rates to the same 
extent as the operators of the CL-44s. Reduction 
of rates would not only give these operators a 
much better idea of demand for air cargo and an 
indication of their needs for new equipment but 
also give them sufficient time to work through 
some of the confusion that now reigns in the air 
freight industry. 


Many sources of confusion 


Airline operators are reluctant to buy cargo 
versions of present day jets because of the major 
technological changes that are being offered; 
because of their uncertainty about the military 
traffic; because they do not know how much 
capacity they will have in cargo pits of passenger 
planes; because they would like to capitalize on 
their converted piston-engined airplanes; because 
they have drained their financial resources to 
purchase passenger airplanes; and because they 
have little concrete knowledge of the freight 
market. This unavoidable confusion stems from 
the very rapid economic, technological, and 
military developments that spell long range 
benefits for the operators of freight-carrying air- 
craft. The longer they are able to delay commit- 
ments to purchase the new airplanes the more 
likelihood that some of the many areas of con- 
fusion might be resolved. 


Military considerations 


Strategic and tactical weapons are always the 
first concern of the military services. Vast quanti- 
ties of money are spent on these activities to give 
military confidence and security. Secondary 
products often result from these research and 
development efforts. Private companies are quick 
to see possibilities for commercial exploitation 
of these secondary products and such is the case 
with the airplane. 

Born and developed of necessity for national 
defense purposes, the jet airplane has been con- 
verted from a vehicle to carry weapons into a 
carrier of people and property. There are many 
possibilities for further modification to make it 
better for each of its roles. The vast sums spent 
on military research and development are result- 
ing in many refinements and improvements in 
power, aerodynamics, and design of commercial 
airplanes. The need for support aircraft to refuel the 
bombers in the air led to the development of the 
jet passenger aircraft. Because there were no 
serious questions of compatibility, little considera- 
tion was given to a separate design for cargo 
airplanes. 

There is a pressing need for a modern support 
aircraft in the United States military to move 
materiel and personnel. The airplanes now used 
for this purpose are badly outmoded and must be 
brought up to the standards of the commercial 
fleet. The big questions now are how much of the 
freight and how many of the personnel should be 
carried by the commercial companies and how 
much modern lift does the military need. Each 
faction makes serious accusations of undermining 
the prerogatives of the other and both have 
strong support in the political and government 
organizations that must make a final determi- 
nation of their respective roles. As these argu- 
ments go on the commercial operators are 
reluctant to re-equip until they know the kind and 
quantity of traffic they will be called upon to 
carry. 
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Equipment trends 


Equipment manufacturers are trying to satisfy 
both groups and also solve the many objections 
to the jet equipment they have already produced. 
The military is concerned with both short haul 
and long haul needs; it is concerned with being 
able to get in and out of airports that cannot 
handle the big jets; there is serious objection to an 
aircraft that cannot be loaded and unloaded 
without special equipment. For major terminals 
where special equipment is available, the more 
than ten feet of height between the ground and 
the loading floor of the proposed cargo jets is 
satisfactory; but the military is concerned about 
the possibilities of having to go into fields on 
short notice without this special equipment. 

Serious objections also have been voiced about 
the length of runways required to take off and 
land the large jets and the noise accompanying 
these maneuvers. However, engine manufacturers 
have made rapid strides in improving the power 
and performance characteristics of their product. 
Aerodynamicists are constantly discovering new 
ways to develop better aircraft, and time converts 
these dreams and experiments to reality. Jet en- 


The Breguet 763 freighter used by the French airlines has 
a vast rear-loading door and a floor at truck bed height. 


Electronic components enjoy one of the cheapest special 
commodity rates for air transport. 


win 
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gine thrust has increased from 10,000 to 15,000 
pounds, and manufacturers are offering new 
models which will double these performances. As 
a result, airplane producers now know how to 
drastically reduce runway distance for future air- 
planes. 


Air cargo —a separate industry? 


To date the freight business has been a by- 
product of the passenger-carrying airplanes. This 
by-product has cost very little. There has been 
a vast growth in the passenger business, and with 
this growth has come the airplane’s concomitant 
ability to carry additional items in baggage 
compartments. The most serious question to be 
answered is whether the transportation of air 
cargo will continue to be a by-product of the 
passénger business or whether it should become 
an industry by itself. 

Making a new industry of air cargo will require 
the development of a vast new technology, and 
there are indications that such a body of know- 
ledge is being isolated. This body of knowledge 
is concerned not only with the equipment and 
skills necessary to physically move the freight but 
also it is concerned more importantly with a 
rationale for the new mode of transportation. 


Measuring the value of time 


The airplane cannot now or in the foreseeable 
future compete with surface carriers on a straight 
cost of service basis. The rationale must, there- 
fore, be concerned with measuring the value of 
this service in creating time utility. To date, the 
aircraft manufacturers have budgeted only 
token amounts for crude estimates of total 
physical movements. This has resulted in general- 
ized statements of the amount of freight that 
might possibly withstand the payment of premium 
transportation costs for air movements. 

These generalizations, past trends, economic 
growth, and some rather nebulous guesses of the 
future state of the art and costs for air freight 
movement have resulted in many forecasts of 
freight traffic that might be moved by air. Al- 
though these forecasts have done much to excite 
the imagination and create interest, they have 
done little to isolate the potential for the air freight 
industry. 


A number of attempts also have been made to 
draw a demand curve for air freight transporta- 
tion, but this has proved impossible. The technique 
involves the development of data as to the amount 
of freight moving in various mileage block 
ranges by surface transportation and the rates at 
which the freight moves. Even if it were possible to 
collect the necessary data, this methodology 
would leave much to be desired in that air freight 
will not be able to meet most of these rates. 


Rhochrematics — a new concept 


About ten years ago, a company organization 
chart was developed with the title distribution 
manager on it. Since that time, more and more 
attention is being given to this activity. The real 
future for air cargo lies in the scientific evaluation 
and management of the materials flow process, 
because from this will evolve the value of time 
utility. As this is measured and considered, more 
and more traffic will move through the air. 

The science of materials flow and the many 
aspects of managing and controlling movements 
of material from source of raw material through 
production planning, inventory, and distribution 
channels has been called Rhochrematics.* Serious 
attention is being given the field by large cor- 
porations, management consulting firms, and 
academic researchers. The American Management 
Association recently held seminars in New York 
and San Francisco on this subject, and several 
articles in periodical journals have been authored. 
Although these efforts are not being expended to 
measure specifically the value of the airplane as a 
means of freight transportation, they are con- 
cerned with determining optimum quantities for 
movement and the cost and value of transporta- 
tion by the alternative modes. In many instances, 
it has been shown that materials can be moved far 
more economically in small quantities by air than 
through the cumbersome channels that have 
been used in the past. 


* The word Rhochrematics has its origin in the Greek 
words “rhoe’’— meaning to flow as a river or stream, 
““chrema”’— meaning goods, property or things, and “‘ics”’, 
the abstract ending for any of the sciences. It was re- 
searched by Professor William C. Grummel and Mr. W. 
Royal Stokes of the Department of Classics at the Uni- 
versity of Washington. This word was first used as the 
title to a paper presented by the author before the Na- 
tional Defense Transportation Association in May of 
1960. 


The Douglas DC-7, which opened the first non-stop transcontinental passenger service in the United States a brief six 
years ago, is now finding profitable employment in the air cargo business after conversion to the DC-7F Airfreighter 
model. American Airlines is having ten DC-7s converted for this role. 


























Very extensive research projects are now being 
carried out at Michigan State University, the 
University of California at Los Angeles, the 
University of Washington, and several other 
colleges to develop a sound body of theory for 
rhochrematics. This research is being supported 
by many companies interested in improving ef- 
ficiency and cutting costs for the movement of 
materials. These approaches, together with the 
effort being spent by manufacturers, government 
agencies, and operating companies, should be of 
value in eliminating some of the confusion that 
now exists in air cargo. 


Summary and conclusions 


The development of air freight transportation 
is tied to service and rates. Service is rapidly 
being expanded through increases in capacity and 
competition for the available air cargo. Airline 
companies which have displayed little interest in 
this business in the past are carrying increasing 
amounts of freight, and more and more manage- 
ment attention is being devoted to this activity. 
Capacity will be expanded very rapidly in the 
immediate future as passenger load factors drop 
for the long-haul jets. These planes have a cargo 
capacity, with normal passenger load factors, of 
9,000 to 10,000 pounds. A number of companies 
are further expanding capacity by converting 
DC-7 and long-range Constellation equipment to 
freight-carrying airplanes. Some of the lines have 
ordered new low cost, high work load, turboprop- 
driven, freight carrying airplanes. 


This increased competition and the rapid rise 
in freight movement capacity will result in rate 
reductions which should further stimulate the 
demand for air freight transportation services. 
The United States military is the world’s largest 
customer for air freight. At present much of this 
freight is being moved in military air transport 
planes, but the President of the United States 
has declared that much of this freight will be 
moved by the commercial operators in the future. 

Aircraft manufacturers are having difficulty 
settling on a design for a cargo airplane. The most 
economical craft would be a modification of 
present jet passenger planes; but there is pressure 
from the operators, the military and the United 
States Government agencies to design a new cargo 
airplane. Since there is no one design that could 
satisfy all demands, and design costs are a 
substantial part of the total price of an airplane, 
this question might not be resolved for some time. 
Engine manufacturers are increasing thrust and 
efficiency of new products, and aerodynamicists 
are improving the design and performance 
characteristics of airplanes. Each of these new 
offerings promises lower operating costs and 
better economies. Airline operators are reluctant 
to buy cargo airplanes until they have thoroughly 
evaluated all present and possible future products. 


Businessmen throughout the world are be- 
coming more conscious of the increasing costs of 
moving raw materials and components from 
original sources through production facilities and 
on to final consumers. Efforts are being made to 
evaluate manufacturers’ landed costs and total 
distribution costs. A new concept called Rhochre- 
matics, or the science of managing material 
flows, is beginning to evolve. This development is 
promising for the airfreight carriers because it 
will result in a better evaluation of time utility, 
and with this will come rapid expansion of the 
use of air freight. + 












Heavy Freighters of Tomorrow 


Aw examination of the large pure freight 
aircraft now under construction or in the 
project stage clearly reveals one fact: all are 
designed as part of an integrated cargo trans- 
port system. This system embraces all phases 
of the freight operation, from pick-up to de- 
livery by the trucks or railway waggons of the 
forwarding services. Running through all 
phases, in most cases, are lightweight pallets 
which form the common denominator in air 
freight shipments, accompanying the latter 
from door to door, or even from factory to 
factory or warehouse. Dimensions of the 
pallets, however, have not yet been standard- 
ized, but vary from one type to another. 
Early international standardization would 
therefore be highly desirable. 

The decisive factor is that the pallets should 
take up only a modest portion of the freight 
hold’s usable height and should be light in 
weight. Canadair, for example, proposes 
flexible plywood pallets (with duralumin skin) 
only 3% inch thick, with six light metal strips 
on the under side. These slide along specially 
lubricated nylon profiles on the aircraft floor 
and are moved into position by means of 
winches: load capacity per pallet 8,000 Ib; 
weight 140 lb; weight of dacron net 18 Ib. 
Other aircraft manufacturers, such as Arm- 
strong Whitworth with its Rolamat system 
for the Argosy, suggest rapidly dismantled 
roller tracks and rigid light metal pallets as 
much as 5 inches thick: weight 5.5 1b/sq.ft. 
For heavy single items of freight individually 
tailored pallets will be used, and particularly 
small packages will probably be packed into 
closed containers or bins. 

In some of the new freighters with high-set 
wings, such as the Argosy, it has been a 








The Armstrong Whitworth AW.650 Argosy can, be loaded 
or unloaded simultaneously from front and rear: pay- 
loads of up to 27,000 Ib can be carried over stage lengths 
of 800 miles. 
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simple matter to place the floor of the cargo 
hold at roughly the same height as a normal 
truck bed (4 ft), but in most of the other large 
freighters special vehicles or conveyors must 
be used to bridge the gap between floor level 
and truck level. In both cases it is essential 
that freight should be loaded into the air- 
craft in the direction of its longitudinal axis, 
either through a rear loading door or a front 
loading door or—in the ideal case—through 
both at the same time. Only if such end doors 
are used—in conjunction with mechanized 
loading devices—will it be possible for the 4 
to 6 hours at present required for the loading 
or unloading of a large freighter to be cut to 
something like one hour. In this point the 
freight aircraft resembles the passenger air- 
craft: it earns money only when it is in the 
air... 

























The Argosy’s Rolamat loading system: the rigid light 
metal pallets, here shown in several different versions, 
weigh an average of 5.5 Ib/sq.ft. loading area. 





The pallets for the Rolamat system slide on rapidly dis- 
mantled light metal roller tracks. 


The Boeing Airplane Company has built this fuselage mockup for the Boeing 735 jet freighter project. 
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Inside the cargo hold of the Douglas C-133A. 


To make room for a front loading door, the 
flight deck must be moved up into the “second 
storey.” To accommodate a rear loading door 
manufacturers have the choice between the 
tail boom configuration, the floor which lets 
down to form a ramp, and the swing tail. Here 
it is interesting to note that the swing tail 
was first incorporated in a Gloster biplane 
(payload 1,600 Ib) as far back as 1922. To- 
day, four decades later, it is the characteristic 
feature of the 65,000-lb payload civil Canad- 
air CL-44 and a number of other heavy 
freighters. 

A word now on the question of fuselage 
diameter and “freight density”: gigantic di- 
mensions, such as are required in large mili- 
tary transports which are called upon to carry 
heavy vehicles and particularly bulky loads 
(the fuselage of the Douglas C-133 has an 
external diameter of 16 ft 8 in.), are not 
desirable in single-deck civil freighters, since 
the maximum loading height of the pallets 
should not exceed a certain level, roughly 


8 ft. This consideration has led to external 
fuselage diameters in the order of 12 to 14 ft; 
bigger fuselages would have to be of the 
double-deck variety. Investigations carried 
out by the Rand Corporation have revealed 
that the average density of the air freight 
arriving at the forwarders’ depots is only 
13.1 Ib/cu.ft., or roughly one fifth the density 
of water. A load volume (volume of all pallets 
plus contents of containers) dimensioned for 
this density would ensure a load factor of 
91 percent, a quite satisfactory figure. A 
hundred percent weight-limited load factor 
with average civil freight in single-deck air- 
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Comparative fuselage sections for the projected Douglas 
CX-Junior jet freighter (left) and the Douglas C-133 turbo- 
prop military transport (right); all measurements are in 
inches. 


craft can be obtained only if an uneconomi- 
cally long or thick fuselage is accepted. 

On the matter of engine category to be 
chosen—turboprops or turbofan jets—opin- 
ions are divided. The advocates of the former 
category point to the turboprop’s greater 
adaptability to stage length and load factor 
and to the larger number of (medium-size) 
airports the turboprop aircraft can use, while 
the supporters of the jet engine stress its 
higher transport capacity, particularly on 
the longer medium stages. 

Present-day proposals for new freight air- 
craft are described in brief below, in alpha- 
betical order. 


Canadair CC-106 military transport, from which the CL-44D heavy civil freighter was developed. 
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1. Armstrong Whitworth 
(Hawker Siddeley Aviation), Argosy 


Six civil models of this type, two of them 
for Trans-Arabia Airlines, are already flying, 
and production of 40 military transports of 
the ‘‘beaver-tail’” AW.660 sister version has 
begun. In addition, Riddle Airlines, one of 
the U.S. all-cargo operators, has just placed 
a firm order for five Argosies. 

The accompanying pictures show the at- 
tractive manner in which the freight hand- 
ling problem has been solved in the Argosy: 
simultaneous loading and unloading—from 
front and rear—using pallets and roller tracks 
(Rolamat system), with the loaded pallets 
being transferred from trucks backed right 
up to the aircraft. In this way heavy items, 
such as machine tools, can be stowed without 
special packing in the nose and centre of the 
fuselage, while lighter goods (boxes, cases, 
etc.) can be placed in the rear. Powered by 
four Rolls-Royce Dart 526s of 2,100 e.h.p. 
each, the Argosy has a gross weight of 82,000 
lb and will be able to carry a payload of up to 
27,000 Ib of freight over an 800-mile stage, or 
20,000 Ib over twice the distance (without 
reserves). 


2. Boeing Airplane Company, Type 735 


This aircraft is a projected development of 
the 707 jet airliner which may possibly be 
ordered by MATS, but is also being offered 
to the airlines. With four Pratt & Whitney 
turbofan engines (JT3D ?), it would be capable 
of transporting some 100,000 Ib of payload 
over a range of 3,000 miles at cruising speeds 
of around 600 m.p.h. A mockup has been 
built to investigate the swing tail. 


3. Canadair Ltd. (subsidiary of General 
Dynamics Corporation), Type CL-44D 
The civil CL-44D heavy freighter, a deri- 

vative of the CC-106 military transport (12 of 

which have been ordered by the Royal Cana- 
dian Air Force), has a swing tail and special 
equipment for mechanized freight loading. 

Its four Rolls-Royce Tyne turboprops (5,730 

e.h.p. each) will enable it to carry a payload 

of roughly 65,000 Ib at a cruising speed of 

400 m.p.h. over distances of up to 3,100 miles, 

for a total gross weight of 205,000 Ib (see full 

description of this aircraft elsewhere in this 
issue). 


4. Convair Division (General Dynamics 

Corporation), Swing-tail 600 

An all-freight version of the Convair 600 
(four General Electric CJ-805-23 turbofan en- 
gines of 16,000 lb thrust each) is reportedly 
planned, provided the airlines show sufficient 
interest. This model, too, would have a swing 
tail; gross weight around 240,000 1b; cruising 
speed roughly 570 m.p.h. 
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Lockheed Super Hercules (GL 207-42) with swept wing and turbofan engines 


5. Douglas Aircraft Company, 

Type CX Junior 

Based on its experience with the C-133 tur- 
boprop military transport (four Pratt & Whit- 
ney T34) and the DC-8 passenger jet, Douglas 
proposes a pure freight aircraft to be powered 
by four JT4D (or TF75) turbofan engines. 
This model would be roughly mid-way be- 
tween the DC-8 and the C-133 in size, but 
considerably heavier than either: gross weight 
375,000 Ib. The aircraft could carry a pay- 
load of 80,000 Ib at a cruising speed of around 
560 m.p.h. over stage lengths of 4,200 miles. 
Whether it is ever built—and when—vwill 
depend on what MATS chooses for the next 
generation but one of long-range military 
transports. A “big brother’? designated CX 
is also on the drawing board: gross weight 
482,000 Ib; 100,000 Ib of payload over stage 
lengths of 5,000 miles. 


6. Lockheed Aircraft Corporation, 
Super Hercules 


Similar future plans are also to be found at 
Lockheed’s Georgia Division, where two 
basically different advanced models of the 


C-130 Hercules turboprop military transport 
are under discussion. Both are designed pri- 
marily for MATS use, but are also being 
offered for civil operators: 


e@ GL 207-42 Super Hercules with four Pratt 
& Whitney JT3D-11 turbofan engines 
(22,000 Ib thrust each) and swept wing: 
gross weight 250,000 lb; maximum pay- 
load 77,000 Ib (range unspecified) or 
40,000 Ib over stages of 4,600 miles. 


e@ GL 207-23 Super Hercules with four Alli- 
son 550-B1 turboprops (6,500 e.h.p. take-off 
power each) and straight wing: gross weight 
204,000 Ib; maximum payload also 77,000 
lb. Since the Allison turboprop has been 
suspended, the Rolls-Royce Tyne is mentio- 
ned as possible replacement engine. 


It is also recalled that a STOL version of 
the C-130, with four AllisonY T56-A6 auxi- 
liary jets and boundary layer control, is now 
in the test stage. Meanwhile, five C-130B Her- 
cules have been ordered by Zantop Air Trans- 
port, a charter freight operator, of Inkster, 
Michigan. 


The freight hold in the Short SC.5 Britannic (shaded grey) is nearly 85 ft long and has an external diameter of 17 ft 7 in. 
It can be built as either a single-deck or a double-deck model. 
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... or Super Hercules (GL 207-23) with straight wing and turboprops? 


7. Short Brothers & Harland SC.5 Britannic 


What is at present the Western world’s 
biggest military transport and possible civil 
freighter is still under construction and is due 
to make its first flight in 1964. It has a span of 
158 ft 914 in., a length of 136 ft 5 in. and a 
height of 47 ft. The external diameter of the 
fuselage, which can be of either single-deck 
or double-deck configuration, is no less than 
17 ft 7 in. A round dozen SC.5s has been 
ordered for the RAF to provide capacity for 
the transport of particularly bulky and heavy~ 




















Model of the Britannic. 


loads, such as a Thor IRBM or a complete 
Bomarc, or again a ten-ton truck plus mobile 
radar station plus jeep. The manufacturers 
are also offering this aircraft as a universal 
freighter and have calculated such low operat- 
ing costs for it that present average freight 
rates could be cut by roughly half. The extra 
volume of air freight which such a measure 
would generate would create an immediate 
demand for 46 freighters of this category in 
Britain alone. The aircraft will have four 
Rolls-Royce Tyne /2 turboprops (5,730 e.h.p. 
each); gross weight 218,000 1b; 40,000 Ib pay- 
load over 4,000 miles stage length at 345 
m.p.h. cruising speed. + 
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Freight loading 1960: modern fork lift trucks are ob- 
viously a great improvement on the old manhandling 
tactics, but much faster methods are needed if wasteful 
ground time for the big cargo aircraft is to be eliminated. 
One small step in the right direction has been taken in the 
lower picture, where packages have been palletized for 
direct transfer into the freight hold, instead of being 
lifted and stowed one by one as in the upper picture. 


does not justify costly terminal installations. 
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For straight-in loading of its swing-tail freighter, Canadair proposes this special vehicle 
with a load capacity of 25,000 to 30,000 Ib and a vertical lift capacity ranging from truck 
bed height to 12 ft. These vehicles would be ideal for airports whose daily cargo volume 





I, has been estimated that a typical shipment of 
air freight spends something like 80 percent of its 
total transit time on the ground. No superhuman 
powers are therefore needed to discern that here 
is a promising area for streamlining and cost- 
cutting. Indeed freight experts have long been 
agreed that ground delays threaten to become the 
most serious handicap to expanding cargo busi- 
ness unless energetic efforts are made to improve 
handling facilities at those points over which 
operators can exercise direct control, namely the 
airports. 

Airport freight handling equipment can be 
divided into two main categories, the vehicles or 
devices used directly for loading the aircraft on 
the ramp, and the installations required for effi- 
cient operation within the freight terminal build- 
ings. The former are designed specifically to im- 
prove aircraft utilization rates by speeding up 
turn around, while the latter make for better all- 
round service to customers and airlines alike by 
avoiding unnecessary delays and repeated loading 
and unloading of goods. 

Even in 1960, when mechanization is the order 
of the day in so many fields of human activity, air 
freight packages are still being loaded and stowed 
manually, piece by piece, in many cases. This 
means that the bigger cargo aircraft can be im- 
mobilized on the ground for anything up to five 
hours—time during which they are obviously not 
earning money. 

The ideal to be aimed at, both manufacturers 
and operators agree, is a system which will enable 
an aircraft’s full payload to be stowed aboard 
within the time required for normal ground ser- 
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vicing. No small order when the payload may 
soon be as high as 50 tons! 


The loading equipment most favoured for use 
with today’s side-loading freighters is the fork 
lift truck, which can lift up to some 314 tons at 
a time, depending on the model chosen. This type 
of vehicle has the advantage that it can also hoist 
ready palletized loads, which can then be posi- 
tioned inside the aircraft in a minimum of time. 
For smaller packages and in cases where hand 
stowing is still required, loading is also carried 
out by means of conveyor belt systems similar 
to those used for passenger baggage. Both types 
of equipment render valuable services for aircraft 
of the DC-6A/Constellation category with their 
12 to 15-ton payloads. 

For the new generation of pure freight aircraft, 
however, something very much faster and more 
efficient will obviously be required. Here the 
actual manufacturers of the aircraft have been 
most active in proposing new handling and load- 
ing methods for use in conjunction with the equip- 
ment built into their own freighters. And in some 
cases their proposals range all the way from 
pallets through loading vehicles to complete lay- 
outs for the “‘ideal’’ freight terminal. All of these 
suggestions are based on the assumption that 
freight shipments are previously ‘‘unitized”—to 
use the expression in vogue—that is, packed into 
standard containers or assembled and strapped 
on standard pallets into convenient loads for 
stowing in the aircraft hold. 


The illustrations on these pages show some 
of these proposals. There are many others. All 
insist on the need, at any rate at airports likely 


Busy cargo terminals will have to be fully mechanized if the speed advantages of air 
transport are not to be nullified by ground delays. Drawing below shows one possible 
layout for a freight loading installation, as proposed by Canadair. 
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to have a heavy daily volume of cargo to handle, 
for fully mechanized freight terminals, using rails, 
conveyor systems, power-operated turntables, 
elevators and all the other refinements of modern 
goods handling techniques. Airports with rela- 
tively small daily freight quotas could meet their 
loading requirements without costly installations 
by using high performance lift vehicles such as 
the Canadair design shown here. 


Looking still further ahead, to the real heyday 
of air freight which all forecast, many planners 
urge the construction of entirely separate airports 
dedicated solely to the freight airlines. 


In the meantime many existing airports which 
in years gone by have been preoccupied first and 
foremost with passenger facilities have of late 
been giving greatly increased attention to the 
question of freight services. For example, Newark 
Airport, New Jersey, one of the four terminals 
serving the New York area and operated by the 
Port of New York Authority, opened a new air 
cargo centre covering an area of 29 acres in 
December, 1959. The centre consists of three 
single-storey buildings leased to the airlines serv- 
ing the airport, and a fourth which houses freight 
forwarders, cartage companies and the Railway 
Express Agency. Each airline building can accom- 
modate 24 trucks on the one side and four air- 
craft (seven in one case) on the apron side. With 
the new centre Newark expects to be able to 
handle some 100,000 short tons of freight annually 
by 1965. 


Over in Europe two typical airports among 
many others which are becoming more “‘freight 
conscious”’ are Kloten (Zurich) and Frankfurt. 
Kloten, whose annual cargo volume is still rela- 
tively modest by international standards, though 
growing fast (the 1959 figure of 12,900 tonnes 
was 24.3 percent above that for 1958), has hi- 
therto been handling goods in improvised quar- 
ters. Today, however, the finishing touches are 
being put to a brand new freight building with 
a well-planned layout designed to ensure the 
speediest possible handling of both incoming 
and outgoing packages. Frankfurt’s freight ter- 
minal, considered as one of the most modern in 
the world when it was opened in 1954, is already 
becoming too small, despite the fact that it was 
built to handle three times the freight volume 
then available. A new wing is therefore being 
added, which will be ready in the summer of 1961 
and will increase the terminal’s annual capacity 
to 90,000 tonnes. In addition, an entirely separate 
freight building is to be put up for Pan American 
Airways. 


Aircraft manufacturers, airlines and airport 
authorities have thus all been earnestly studying 
what they can do to improve ground handling 
methods and so make air freight both more pro- 
fitable for themselves and more attractive to their 
potential customers. There remain, of course, 
other sources of delay, such as city-centre to air- 
port transport on crowded roads, time-consum- 
ing paperwork demanded by governments, hold- 
ups due to inadequate Customs services, and so 
On. But these are outside the control of either air- 
lines or airports, who can at best mobilize public 
Support for improvements. ++ 
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The standard pallet designed by Short Brothers & Harland for the Britannic measures 11 ft by 7 ft 6 in. and can also 
be transported by road vehicles. A. Lashing points; B. clamp release lever; C. clamp locking lever; D. details of 
mechanism for clamping pallet to floor. 
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Freight terminals of the future must 
be capable of handling several large 
aircraft at once. The layout seen 
here (Short’s proposal) uses roller 
tracks and turntables. 1. Covered 
loading areas for road vehicles; 
2. offices; 3. “snake”; 4. holding 
bay. 




















































Freight traffic at Frankfurt trebled between 
1954 and 1959, and is still growing rapidly. 
A new wing (shown in grey) is therefore 
being added to the freight building to bring 
total handling capacity up to 90,000 tonnes 
of freight per year. 


Newark Airport, New Jersey, opened a new four-building Air Cargo Center at the end of last year. Two of the freight 
buildings are seen in the foreground of the picture below, with the third immediately behind (right), and the freight 
forwarders building at centre. By 1965 Newark expects to be handling more than 100,000 tons of freight each year, or 
35 percent of the total passing through the Port of New York Authority’s four airports. (Photo courtesy ‘‘EssoAirWorld’’) 
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The Old Stalwarts 


Hundreds of twin-engine Douglas DC-3s 
and dozens of Curtiss C-46 Commandos, 
Douglas DC-4s, Bristol Freighters and Lock- 
heed Constellations still form the greater part 
of the air cargo fleet. The accompanying chart 
gives a clear picture of this mixed collection 
of freight aircraft with which operators are 
attempting to handle the ever-growing volume 
of freight and to meet the challenge of modern 
air cargo business. 

Only a few privileged carriers have so far 
been able to afford the luxury of aircraft 
specially designed for their freight services. 
The great majority still uses converted “‘war 
veterans” for this purpose. Although all these 
aircraft are presumably fully depreciated by 
now, their operation will become more and 
more uneconomical as their age increases 
despite their conversion to freighters. Sooner 
or later the airlines will have to place in serv- 
ice special freight aircraft which, although 
expensive to procure, will ensure considerably 
higher profit margins for their user, thanks to 
their greater capacity. 

A number of articles in the present issue 
are devoted to the modern freight aircraft. 
The purpose of these two pages is merely to 
give the reader an idea of the aircraft types 
which, despite the new designs already in 
existence, will undoubtedly be found at most 
of the world’s airports for a number of years 
to come... the backbone of the air cargo 
fleet. > 


The accompanying chart gives a brief survey of the main 
aircraft types at present used in civil air freight operations 
(the asterisks indicate types which are on order but not 
yet in service). Aircraft types such as the Canadair CL-44, 
which are mentioned elsewhere in this issue, have not 
been included in the chart. 

The chart also gives an idea of the transport capacity of 
the aircraft types (arranged according to gross weight), 
showing on the one hand the maximum range with the 
corresponding payload, on the other the average cruising 
speed. 
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The Breguet 763/765 heavy transport, used by Air France on its mixed passenger/freight services. The French Air Force, 
too, uses aircraft of this type; picture shows an Air Force Breguet being loaded at El Golea Airport. 
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Medium-sized Bristol Freighters are still in service all over the world. This is a ten-year- Loading freight onto a Lockheed L-1049H Super Constellation at Amsterdam-Schiphol 
old picture of an Australian Ansett-ANA Freighter being loaded with bales of wool. Airport. Whereas the ‘‘H” version was designed from the outset as a freight aircraft, 
Even today several Freighters are still in service with Ansett-ANA. several carriers are today converting their passenger-carrying Super Constellations to 
pure freight operations. 


irce, 











Royal Netherlands Aircraft Factories Fokker is planning to build a freight version of its twin-engine F.27 Friendship airliner (picture at left). This would be known as the Freight- 
ship and could, if required, be used for mixed passenger/freight operations. The drawing shows one of the possible layouts of the Freightship cabin. Section A-A through the freight 
hold shows how an aero engine or a Landrover vehicle might be transported. Section B-B: Rear cabin with passenger accommodation. The freight loading hatch in the side of the 
fuselage at the front is 7.9 ft wide and 5.3 ft high. Swissair uses Douglas DC-6As for pure freight transport (picture at right). 


The twin-engine French Nord Noratlas has been built in large numbers not only for the French Air Force, but also for civil freight transport. 
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Reinforcements for the Cargo Business 


Converting Outdated Passenger Aircraft 


Ai: freight is one of the most burning questions at 
the present day. Although the experts are agreed that 
it has a “great future,” as soon as they pass beyond 
generalities and enter the realm of figures they begin 
to fall out among themselves. While Donald W. 
Douglas, Jr. boldly predicts that by 1970 the weight of 
air freight transported will exceed that of passengers, 
C. R. Smith, President of American Airlines, warns 
his fellow-citizens against setting their hopes too high. 
“There are more false prophets in the area of freight 
than in any other phase of aviation today. It’s not 
some bonanza where everybody will get rich. We don’t 
expect any boom in the freight business until we get an 
airplane where the costs are considerably less than 
today.” 

In putting the accent on costs, Smith certainly laid 
his finger on air freight’s sorest point. But an analysis 
of the problem must go farther than this, and here a 
brief recapitulation of its elements is necessary. 


The factors of the problem 


The first is the existence of freight to be transported. 
Although the existing air freight potential is undoubt- 
edly large, this market is still highly irregular, and all 
too often characterized by the absence of return 
freight, a situation which is economically deplorable. 

Not only must the freight exist; the means of trans- 
porting it (aircraft) must be as economical as possible, 
hence designed and built as cargo aircraft. Above all, 
such aircraft must have the two following charac- 
teristics: large hold capacity, and loading and un- 
loading facilities which require no special handling 
equipment and permit reductions in turn-around time 
and ground handling costs. 

These considerations lead us to two conclusions: a 
freight aircraft must have a fairly low undercarriage 
so that its floor is at normal truck bed height, i.e., 4 
feet; it must also have at least one end loading door 
and, if possible, two. Although elaborate installations 
may be available at larger airports, operators must use 
their own resources on the small airfields which are 


By General L. M. Chassin, Paris 


being served in increasing numbers by cargo aircraft. 
What is more, the requirement for maximum capacity, 
which is self-evident, is restricted by the requirement 
for convenience of loading. It is very difficult to load 
freight when the hold is over six feet high. 


But another consideration of prime importance has 
for some time been occupying the minds of air trans- 
port companies: namely, the presence in passenger 
aircraft of spacious holds which, when passenger load 
factor is low, enable a considerable quantity of freight 
to be transported on routes with a high cargo re- 
quirement. Certain experts claim that this mode of 
transport—where freight is a “by-product”—will 
remain the principal one for some time to come, at any 
rate in regions of the world where air traffic density is 
high, such as North America, the North Atlantic and 
Western Europe. It should be noted in passing that 
these regions are also those where surface transport 
is most highly developed and offers the keenest 
competition to air transport! In any case, the carriers 
are developing advanced packing and loading systems: 
capsules, containers, rails, removable floors and 
lifting machinery, which should enable them to exploit 
to the full the considerable cargo capacity available on 
board their airliners. 

But, as already mentioned, the passenger load factor 
is essentially variable. The airliners have thus found 
themselves obliged to supplement their passenger air- 
craft fleets by small fleets of freighters to make up the 
balance and absorb the cargo which the airliners are 
often unable to take on board. 


But another consideration has recently been added 
to the first. Jet transport has become so popular with 
airline users that it is virtually impossible to leave 
conventional piston-engine aircraft in service along- 
side jets; the former would not be filled except in 
peak traffic periods, for want of passengers prepared 
to travel in them. 

Many of these aircraft, which were very expensive 
to buy, were far from being entirely depreciated. What, 


then, were the airlines to do? They could, of course, 
sell them off at low prices to small concerns pros- 
pecting in regions where air transport had not yet 
gained a foothold. But what was possible in the case 
of the DC-3 is no longer so in the case of the DC-7. 
The former could operate from semi-prepared run- 
ways and was suitable for opening up new routes; 
ground installations came later. And so it happens 
that over 1,500 of these remarkable aircraft, which 
should in the normal way have ended their career 
over a decade ago, are still flying around all over the 
world. But their descendants, unfortunately, are more 
exacting and cannot follow in their footsteps, and the 
airlines have therefore found themselves obliged to 
convert the aircraft into freighters in order to solve 
the twofold problem of increasing cargo capacity 
and finding a use for their unwanted passenger air- 
craft. 


Converted airliners 


It was American Airlines which led the way at the 
beginning of last year in deciding to ask Douglas to 
convert ten of its DC-7B aircraft for all-cargo opera- 
tions; the order was increased to 15 in April, 1960. The 
converted aircraft was given the name DC-7F or 
Speedfreighter. Once American had blazed the trail, 
several other operators followed, and at the present 
day there are no less than 54 airliners already converted 
or under conversion’, as will be seen from the follow- 
ing table: 


Airline Aircraft type Quantity 
1. Conversions undertaken by Douglas 

American Airlines DC-7B 15 
United Airlines DC-7 6 
KLM DC-7C 2 
Panagra DC-7B l 


1 Alitalia has just announced its intention to convert some 
of its DC-7Cs, and Air France some of its Super Constel- 
lations. 


A Pan American Douglas DC-7C converted to a DC-7F Speedfreighter. Note the two giant doors for easier freight loading. Door at front measures 
91 * 67 in.; rear door, opening in two sections, one upwards and one sideways, is 124 x 78 in. 
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Tail view of a DC-7C being convertéd to a DC-7F. Note 
the considerable work involved in fitting the new rear door. 


2. Conversions undertaken by Lockheed Aircraft 
Service 


Pan American DC-7C 10 
Eastern Air Lines L-1049C 5 
Lufthansa L-1649A 2 
Air India L-1049G 2 
Qantas L-1049G 2 
TWA L-1649A 6 
3. Conversions undertaken by BOAC 

Skyways L-749A 3 


Conversion work on all these aircraft is roughly the 
same. It consists basically in removing all special 
passenger cabin fittings and installing freight handling 
facilities, increasing the available volume inside the 
aircraft, and reinforcing structures.” 


Conversion of the DC-7 


The work carried out at Douglas’s Santa Monica 
plant is as follows: 

a) reinforcement of the fuselage skin and fitting of 
jambs and large doors for loading and unloading 
freight. The Speedfreighter will now have four doors: 
two in front (one large door, 91 inches high and 67 
inches long; one small door for the lower hold, 37 
inches wide and 45 inches high) and two at the rear 
(the larger door 124 inches wide and 78 inches long, the 
smaller door for the lower hold with the same dimen- 
sions as the door in front). The fact that the doors are 
in the side of the fuselage constitutes one of the major 
drawbacks to the Speedfreighter formula: there is no 
end loading door, a ramp cannot be fitted and conse- 
quently, in view of the height of the undercarriage, 


* In France, SFERMA (Société Frangaise d’Entretien et 
de Réparation de Matériel Aéronautique) is also equipped 
for conversion work (cf. picture). 


special equipment will have to be provided for loading 
and unloading operations, which will remain slow and 
costly. 

It should, however, be noted that the useful volume 
of the main cabin, whose length is 71 ft 3 in. in the 
converted DC-7B and 74 ft 7 in. in the freight version 
of the DC-7C, reaches the impressive figures of 4,803 
cu.ft. and 5,019 cu.ft. respectively. The clear height of 
the cabin is 7 ft 9 in. 

b) Replacement of the floor by a heavy-duty cargo 
floor, reinforcement of the fuselage structure, in- 
stallation of cargo tie-down points and fixed or mobile 
handling equipment (winches). 

c) Removal of windows and emergency exits to suit 
the requirements of individual companies. 

d) Installation of fibreglass cargo lining on the in- 
side walls. 

e) Removal of all passenger facilities. 


The converted DC-7B has a maximum take-off 
weight of 126,000 lb and can take a maximum payload 
of 34,600 Ib on domestic flights and a maximum pay- 
load of 31,600 lb on over-water flights. 

A conversion normally takes five months and costs 
approximately $ 250,000. The conversions carried out 
on DC-7s by Lockheed Aircraft Service are more or 
less similar. In place of the magnesium floor LAS in- 
stalls a floor of light aluminium alloy planking; the 
individual planks are independent of each other and 
can be removed and replaced without disturbing other 
parts of the structure. The sections can bear a load of 
300 Ib/sq.ft. at 4.5 g. The cargo tie-down fittings will 
take loads of 4,000 Ib, the side wall and ceiling tie- 
down fittings loads of 1,200 lb each. The new “‘giant”’ 
doors have, of course, the same dimensions as those 
on the Douglas-converted DC-7s. 


Super Constellation conversions 


Eastern Air Lines was the first carrier to convert its 
L-1049C Super Constellations into Flying Freighters. 
When the decision was taken, Captain Eddie Ricken- 
backer, President of the company, declared: “I have 
always believed that air transport would follow the 
development pattern of other forms of transportation. 
First, mail would be most important, then passengers; 
and ultimately the carriage of cargo would be more 
important, and of far greater volume, than either mail 
or passengers.’’ He added that the conversion of the 
Super-C Constellations into Flying Freighters was only 
an “interim arrangement... until a sound, reliable, 
truly all-cargo aircraft can be designed and produced.” 
Finally, he pointed out the main difference between 
“flying people and flying things. Passengers,”’ he said, 
“can walk up steps into an airplane; freight cannot. It 
must be loaded aboard; and that is expensive. The 
air carriers will not fully develop the air freight 
potential while operating air freight services with air- 
planes originally designed to carry passengers . . . The 
same was true in the development of other phases of 
transportation.”” As long, however, as a true cargo 
aircraft is not available, the demands of the air freight 
business must be met by exploiting equipment to the 

full. 


An Eastern Air Lines Super Constellation, converted to a Flying Freighter, being loaded from the front and rear by 
cargo trains and fork lifts. 
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The modifications carried out on the L-1049C, 
which are slightly less expensive than those on the 
DC-7 (about $200,000), are basically the same as 
those performed on the latter—giant doors fore and 
aft on the port side, with the rear door opening up- 
wards by a hydraulic system and measuring 106 inches 
wide by 74 inches high. The aircraft skin has been 
reinforced, as has the cabin floor, to which are fitted 
roller tracks, tie-down rings and freight handling 
equipment (winches, capstans, pulleys). The equipment 
is designed to take palletized cargo without difficulty, 
as this method of transporting goods appears the 
most convenient at the present time for a variety of 
reasons. 

The Flying Freighter, which entered service on the 
main domestic routes in the eastern United States on 
June Ist (New York-Atlanta-Mobile-New Orleans- 
Houston; New York-Miami; New York-San Juan; 
Chicago-Atlanta-Miami; Miami-San Juan), weighs a 





This view of the aft hold of an L-1049C Super Constellation 
converted to a Flying Freighter shows the hydraulic system 
for opening the rear door upwards, the roller tracks, the 
winch and capstan installations (to right and left) for 
stowing palletized cargo, the reinforced floor and the 
wedges for holding the freight in position. 


total 130,000 lb and can transport 34,887 Ib of freight 
at a speed of 329 m.p.h. for a distance of 2,400 miles in 
its 4,650 cu.ft. cabin. 

The five converted Super Constellations operating on 
the company’s route network have a theoretical annual 
lift capacity of about 53 million ton-miles, bringing 
Eastern Air Lines’ total potential capacity to 415 
million ton-miles. If this figure is compared with the 
figure for total scheduled services—295 million ton- 
miles in 1959 for the entire free world—there is still 
plenty of room for demand to increase. But the devel- 
opment of the market is determined by a number of 
other factors, which are examined in detail in several 
of the articles in the present issue. 

Be that as it may, the conversion of the Douglas 
DC-7 and the Super Constellations is, as Rickenbacker 
has said, a makeshift solution enabling the carriers to 
find a use for expensive equipment which has not been 
fully depreciated. The conversions are clearly inade- 
quate to make these passenger aircraft into good 
freighters. And is it, indeed, at all possible to do so? 
E. D. Keen, an Executive Director of Armstrong 
Whitworth, is quite categoric on the subject, though 
he has, of course, an axe to grind. In his opinion, the 
basic distinction between the cargo and the passenger 
aircraft lies in the facilities for loading and unloading 
goods which are often heavy and cumbersome; from 
this point of view, a converted passenger aircraft will 
never make a good freighter. This is doubtless true; 
but a short while ago matters began to take a new turn. 


The conversion of DC-4s to ATL.98s 


We have seen that the main drawbacks to which no 


remedy has so far been found are, on the one hand, 
the great height of the hold floor above ground (rang- 


ing from 8 ft 3 in. for the DC-4 to 8 ft 11 in. for the 
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Diagram showing the structural modifications which a DC-4 must undergo during its conversion to an 
ATL.98 pure freighter. The completed aircraft, which is shortly to begin tests, will look like the model 
above; the car ferry version will transport 5 cars and 20 passengers over a distance of 250 nautical 


miles. The door at the front and the use of a loading ramp should enable the cost of air freight to be 


considerably lowered. 
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DC-7) and, on the other, the absence of a front or 
rear loading door. 


The idea of incorporating an end loading door into 
a converted passenger aircraft was suggested, and at 
once taken up, by Freddie Laker, Managing Director 
of the British company Air Charter; the idea is des- 
cribed by the weekly Flight as “brilliantly simple.” 
DC-4 aircraft are to be converted for cargo operations 
by completely rebuilding the forward portion of the 
fuselage so as to incorporate a front loading door. 
This means building the flight deck above the fuselage 
nose in a raised bubble-shaped cockpit, as shown in 
the accompanying diagram. The fuselage will be 
lengthened so as to give the new aircraft an overall 
length of 102 ft 7 in. (instead of 93 ft 10 in. as formerly). 


Tunnel tests showed that the modifications to the 
fuselage would require the enlargement of the fins at 
the rear. The tail has therefore been remodelled, and 


Société Francaise d’ Entretien et de Réparations de Matériel 
Aéronautique (SFERMA ), with plant at Bordeaux-Meéri- 
gnac, is equipped for converting airliners to cargo aircraft. 
Picture shows one of the operations necessary to transform 
a DC-6A, namely the de-skinning of the upper surface of 
the port mid-wing section. The replacement of the DC-6A’s 
floor, an operation which requires the changing of 100,000 
rivets, enables it to be used as a mixed passenger/freight 
aircraft. 
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the overall height of the ATL.98 will now be 29 ft 10 in. 
The hold, which consists of a single compartment, is 
68 feet long (with a 13 ft 2 in. passenger compartment 
at the rear) and 6 ft 9 in. high. Useful width is also 
6 ft 9 in., giving a total volume of 4,500 cu.ft. and a 
highly convenient fuselage section. 

The ATL.98 which, since Air Charter is looking for 
a name likely to become a household word, might be 
dubbed the “Flying Camel,’’ will be available in 
several versions: car ferry, mixed passenger/freight 
transport, and pure freight. 


The characteristics are as follows: 

Car ferry (5 cars and 20 passengers): operating 
empty weight 41,824 Ib; payload 15,900 Ib; take-off 
weight 63,496 Ib; range 250 nautical miles. 


Mixed version (freight with 32 passengers): operat- 
ing empty weight 42,525 lb; payload 16,475 Ib; take- 
off weight 73,800 Ib; range 1,475 nautical miles. 


Long-range cargo: operating empty weight 41,365 
Ib; payload 17,635 Ib; take-off weight 73,800 Ib; range 
1,475 nautical miles. Cruising speed at 10,000 feet 
varies between 161 and 190 knots, depending on 
weight. 

Air Charter envisages transporting cars and passen- 
gers from Southend to points on the Continent as far 
distant as Bremen, Diisseldorf, Strasbourg, Dijon, 
Lyons, Tours and, of course, Paris. The company is 
also considering an all-passenger version of the 
ATL.98, to transport 85 passengers over short 
distances. 

Laker’s idea appears excellent from many points of 
view, and it is quite possible that it will have a decisive 
influence on the development of the air freight market. 
The ATL.98 will be nearer to the ideal cargo aircraft 
than any other converted airliner. The only drawback 
remains the hold floor which, at a level of 8 feet or so 
from the ground, is still too high. As already stated, 
the best level is truck bed height, i.e., about 4 feet, and 
aircraft specifically designed for the purpose of 
carrying cargo have nearly all tried to follow this rule. 
The old Bristol 170’s hold floor has a height of 4 ft 
8 in., and the American C-130’s floor is only 3 ft 5 in. 
high, creating problems as regards the undercarriage. 
But the existence of a front loading door in the 
ATL.98 permits the installation of a ramp which not 
only enables cars to be driven aboard, but also facili- 
tates the loading of all suitably packed or palletized 
goods. 













Moreover, the DC-4 is an excellent aircraft which 
has given satisfaction to all its users and is still used in 
hundreds all over the world. It is inexpensive to buy, 
and the envisaged conversion, though extensive in 
scope, remains within reasonable price limits. DC-4s 
can be found on the second-hand market for as little 
as £70,000, and Air Charter says that the price of the 
complete ATL.98, including that of the original DC-4, 
will not exceed £130,000. Admittedly, the ATL.98 
has not yet begun tests — one should not count one’s 
chickens before they are hatched — but it is highly 
probable that it will satisfy the manufacturers, though 
they may have to make new modifications, such as the 
reinforcement of the floor; this has not so far been 
included in their plans, which is somewhat surprising 
if the aircraft is to be used as a pure freighter. 


Finally, and this is of capital importance to the 
issue, the cost of transporting freight is very reason- 
able. Taking the direct operating cost of transporting 
one car, four passengers and their baggage (the term 
employed by Air Charter is a “motorized unit’’), the 
cost for a “large’’ car over a 200 nautical mile stage 
length is just over £ 23, and not quite £ 19 for a “‘small” 
car. Even allowing for a comfortable margin of profit, 
this should prove highly attractive to users, and the 
new service should be certain of all the success it 
deserves. 


But Laker’s brainwave has had its repercussions 
elsewhere. It has apparently fired the enthusiasm of 
Douglas, who is considering whether it might not be 
possible to convert DC-6s and DC-7s in a similar 
way; this would rid them of their major defect as 
cargo aircraft, namely the lack of an end loading door. 
The floor height of the DC-7 is 8 ft 11 in., only 8 
inches higher than that of the DC-4. If ATL’s ex- 
perience shows that freight can be easily loaded and 
unloaded with the aid of a ramp, the future of out- 
dated passenger aircraft may begin to look brighter. 
Be that as it may, a number of companies, including 
the Australian carrier Ansett-ANA, are already in- 
quiring about the converted DC-4. 


Conclusions 


In the course of this rapid revew, an important 
problem has been brought to light. Will the long-term 
effect of converting airliners to freighters be good or 
bad for the future of air freight? Will the airlines, 
with the arrival of these additional means of transport 
to give them plentiful cargo capacity, be dissuaded 
from buying pure freight aircraft? Will the designers, 
with no buyers to cater for, abandon the idea of 
building aircraft specially designed for the transport 
of cargo? 

It is difficult to give definite answers to these ques- 
tions. In any case, the fact that the armed forces will 
continue to design special cargo aircraft for their own 
requirements confuses the issue at the outset. Further- 
more, there is the possibility that the United States 
Government will award contracts to civil carriers for 
the transpori of all troop supplies not of a specifically 
military nature, such as, for instance, clothing or 
medical supplies. In such a case the expansion of the 
market might encourage the manufacture of true 
freight aircraft on a larger scale. 


There is yet another question: will the advent of 
freighter conversions really enable the airlines to test 
the elasticity of the market? There is universal agree- 
ment that before air freight can capture a reasonably 
large share of the total transport potential, and not 
the low percentage which it holds at the present day, 
it must lower its prices to make them competitive with 
those of surface transport. Time is, of course, money, 
and as industrialists obtain a better understanding of 
the true cost of immobilizing goods, they will gradually 
gravitate towards the cargo aircraft. The difference 
between the cost of air and surface transport should 
not, however, be too marked. And converted aircraft 
cannot enable freight rates to be lowered as much as 
aircraft specially designed for cargo. And it should not 
be forgotten that air freight rates are still far, far higher 
than those of competitive forms of transport. 


The appearance of converted aircraft on the freight 
market must be considered as a transitory phase in a 
development which will inevitably lead the aircraft, 
“the ultimate in modes of transport,” to play an ever- 
increasing part in the freight market. And when we 
think of the inestimable service which can still be 
rendered by old faithfuls like the DC-4 in virgin lands, 
such as parts of West Africa and South America, 
where there is still very little surface transport, we can 
only rejoice at the turn taken by events, which will, 
no doubt, be all for the best. ++ 
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DECCA DASR-1 surveillance radar 


The Decca 10 cm. DASR-1 is already in service alterations of heading and relative speed. 
yielding results which establish its supremacy as the ideal air % Rain and snow returns are eliminated by the latest develop- 
surveillance radar for jet age operation. ment of circular polarisation techniques, without impairing 
Proved gap free coverage to over 120 miles at 40,000 feet, com- performance on aircraft. 


bined with outstanding definition and clarity in the radar picture, : 
makes the radar easy to operate and ensures safety of air traffic  * Excellent permanent echo suppression by the Decca A.T.I. 
control. On the displays aircraft appear as bright sharp echoes system. 

under all weather conditions, with well defined trails giving * Siting at Airports is straightforward as lobing at the frequency 
continuous and accurate indication of direction of movement, employed is not operationally significant. 


(44a wee DECCA RADAR LIMITED - LONDON -: ENGLAND 
@® OR 132 
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You are flying today in the finest of airliners .. fitted 
with the best of equipment ... with your mind’s eye on the 
future. And although you marvel at the performance of your 
navigation systems, your communication equipment, the 
speed and efficiency of your engines ... you yearn for even 
finer and greater things to make your flights more dependable 
and your equipment even more reliable. 

Bendix has that same thought for the future, and all the 
while is devoting its efforts to produce “ reality ” for you. 
The part of Bendix in the technical progress of aviation is 
vast and varied. Because Bendix always anticipates aviation’s 
next advance, almost every plane that flies, in some way relies 
on Bendix’ creative engineering. 


Even before takeoff Bendix’ weather instruments pro- 
vide the vital data for flight plans. Bendix filters guard the 
fuel used by engines equipped with Bendix starters, gener- 
ators, ignition and fuel metering. In flight... Bendix air- 
borne weather radar, automatic pilots, instruments, radio, 
actuating mechanisms, de-icing equipment, and other scien- 





PROVIDES 


tific devices surround planes with safety and guide them to 
countless landings cushioned by Bendix landing gear. And, 
with increasing frequency, Bendix Flight Path Control and 
GCA are used to. bring planes safely to runways in bad 
weather. 

Bendix is first in fuel metering systems for Jets, Ram- 
Jet and Turbo-prop engines. A leader in landing gear. The 
largest producer of Aviation Instruments and Accessories 
which have become the standard for major airlines. When 
you see the name “ The Bendix Corporation ” on any product, 
you can buy and use that product with the complete assurance 
that it is the final word in creative engineering. 


From the intimate knowledge of aviation progress 
gained through this active participation, Bendix can assure 
you that today’s engineering triumphs are looked upon 
merely as stepping stones—and Bendix will continue to play 
an important part in aviation advancement. 
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RELIABILITY... 


...in COMMUNICATIONS 


VHF Radio Transmitters and Receivers ¢« Aircraft Interphone Systems « Audio Control Panels 
e Passenger Address Systems « Amspeakers* « Antennas 


...in NAVIGATION 


Weather Radar ¢ Doppler Radar e« Helicopter Radar -« Dead-reckoning Navigation Systems 
e Self-contained Integrated Navigation Systems for Military and Commercial Aircraft «e Automatic Radio 
Compass Systems e Distance Measuring Equipment e Marker Beacon Receivers « VHF Omni-Range 
Equipment e VHF Ground Direction Finders e Glidescope Receivers ¢ Micro-Wave Equipment 
e Automatic Direction Finder Systems « Indicators « Automatic Pilot Systems ¢ Central Air Data 
Computers « Polar Path* Compass ¢ Supersonic Flight Control Systems e¢ Sonic Altimeters 


...in ENGINE COMPONENTS 


Direct Injection Fuel Systems ¢ Fuel Metering Systems ¢ Jet Engine Analyzers for Temperature- 
Vibration e Carburetors ° Fuel-Flow Totalizing Systems e Engine Starting Equipment 
Magnetos « Ignition Analyzers « Ignition Systems e¢ Dynamotors « Electrical Connectors 


...in AIRFRAME PARTS 


Hydraulic Actuating Equipment « Shock-Absorbing Struts « Hydraulic Master Cylinders « Landing 
Gear-Wheels e Cerametalix * Brake Lining * Power Brake Valves . Rotor Type Brakes 
e De-icer Systems 


“Cond hot ernational owision 


CABLE ADDRESS : “ BENDIXINT” NEW YORK * Registered Trademark of The Bendix Corporation 


205 EAST 42ND STREET NEW YORK 17, N.Y., U.S.A. 
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what Mr. T.H. Davis says: 


















Mr. T. H. Davis 
President Piedmont Airlines 














As we celebrate a first anniversary of F. 27 operation, we are 
happy indeed to be able to reaffirm our original conviction 
that the F.27 is the most efficient and economical short- 
range transport aircraft available today. Traffic has increased 
substantially at all points where the F. 27's have replaced 
DC-3's. Performance of the plane, praise from our public and 
pride shown by our personnel are both tangible and intangible 
reasons why we consider our investment in the F. 27 an invest- 
ment in the future of our airline and its ability to meet the 
needs of modern air travel. 


(MCh 


what we add: 


In 210,000 hours of smooth flying the Friendship has proved 
its excellent profit-earning capacity and operational reliability 
in regular airline service in four continents. 


















The Fokker F. 27 is built under licence by Fairchild Engine and 
Airplane Corporation U.S.A. 


you can build business on Friendship — 
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Jo insure top priority dispersal of military aircratt... 


GILFILLAN MOBILE RAPCON 


Dispersal plans for strategic and tactical jet 
aircraft make increased Radar Approach Con- 
trol facilities an urgent necessity. Gilfillan 
Mobile Rapcon — the only mobile facility — 
meets this need immediately and at low cost. 


Extended range modifications of Gilfillan 
GCA equipments assure the expanded area of 
control essential for safe guidance of today’s 
high performance jets. Radar altitude cover- 
age is quadrupled, from 12,000 to 50,000 feet. 
Range is increased 50%, from 40 to 60 miles. 


Gilfillan Mobile Rapcon includes the facilities 
now available in fixed military Rapcon centers, 
including display data from other radar and 
data link equipments. 


PROTECTS MULTIMILLION DOLLAR INVESTMENT 


Original Gilfillan GCA building-block design makes 
Mobile Rapcon possible today. GCA installations 
representing millions in Federal investment are pro- 
tected from obsolescence. Most important, Gilfillan 
Mobile Rapcon meets an urgent military necessity. 


Ps ie Nice Siar atin C, pon 

/ Gilfillan designs for 

Fé planned non-obsolescence / 
FMC OE ea aes 


Gilfillan 
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FIAT G SIT 


Bristol Siddeley Orpheus 80302 Engine 


The jet trainer with all the characteristics of the single-seat 
FIAT G91, NATO's lightweight strike fighter. 


Pilots trained on the G 91 T are ready for assignment to units 
immediately afterwards. 





















A single aircraft serves both for basic and advanced 
training and for operational use. 


The trainer's similarity to the single-seat fighter makes it ideal 
not only for basic and advanced training, but also for actual 
operation on ground support and armed reconnaissance missions. 


Principal characteristics and performance figures: 


Dimensions Performance 

wing span... . 28.24 ft ee transonic 
ee 39.37 ft time-to-climb: 

eS 6 13.94 ft — to 13,200 ft . . 4 min 30 sec 
Weight ..... 11,770 Ib — to 26,400 ft . . 8 min 


oerere Tt 


FIAT-DIVISIONE AVIAZIONE 
Corso Giovanni Agnelli, 200, TURIN, Italy 
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tes | 7 LIGHT APPROACH CONTROL RADAR 
os es 1 - bo — TH. D. 1013 

| , , RAPIDLY SET UP, EASY TOMAINTAIN, 
MINIMUM SERVICING. 


SIMPLE TO OPERATE (ELECTRONIC 
MARKING), WATERTIGHT, 
FOR USE IN ANY CLIMATE. 


AIR TRANSPORTABLE. 
TOTAL WEIGHT (including packing): 1.8 tons, 
APPROXIMATE VOLUME: 424 cu.ft. 


SUPPRESSION OF RAIN ECHOES, CIRCULAR POLARIZATION, 


Manufactured under contract to 
SERVICE TECHNIQUE DES TELECOMMUNICATIONS DE L'AIR 




















COMPAGNIE FRANCAISE THOMSON-HOUSTON — GROUPE ELECTRONIQUE — 173 BD. HAUSSMANN—PARIS (8*) ELY: 83.70 





MORE FLIGHTS - LOW OPERATING COSTS 











SKYWAYS 


choose the 


AVRO 748 


36 flights a day between Lympne, Beauvais and other Continental terminals: 100,000 paying passengers—that 
was the Skyways record /ast year. Now, with air traffic increasing further, this enterprising British airline is 
the first to order and will be the first to operate the Avro 748—Hawker Siddeley’s new low-cost turbo-prop 
airliner. (1) The Avro 748 meets all requirements of short-haul and medium-range flight. It carries both pas- 
sengers and freight (up to 44 passengers, or 10,990 Ibs. freight), is adaptable, versatile and extremely economical 
in initial cost, operating cost and maintenance. () Powered by two Rolls-Royce Dart engines, the entire 
aircraft was designed for easy accessibility and speedy, efficient maintenance. (1) In the challenging future of 
commercial flight, airlines like Skyways will welcome the hard-working, practical Avro 748 in their planning. 
For full facts on the remarkable Avro 748, write to: HAWKER SIDDELEY AVIATION 

32 Duke Street, St. James's, London S.W.1. Telephone: WHI 6177 
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A, readers can imagine, /nteravia has ample 
opportunity to collect experience in the air freight 
field—some good, some not so good. But for the 
present air freight issue we decided to make a 
special experiment and send six sample packages 
containing copies of the Review by air freight to 
Interavia representatives in Europe, Africa and the 
Middle and Far East. The results will be com- 
mented on later; but first let us take a quick look 
at freight rates. 


The tariff jungle 


If you want to transport 6 kilogrammes of 
pollen from Lisbon to Nice by air, it will cost you 
$0.75 per kilogramme; if, however, you can see 
your way to sending a minimum quantity of 
45 kg, the rate is reduced to $0.38 kg. 

The first rate of $0.75 corresponds to the 
General Commodity Rates, while the reduced rate 
of $0.38 comes under item No. 1490 of the Spe- 
cific Commodity Rates. These are the two main 
categories of air freight rates used by member 
companies of the International Air Transport 
Association. There are also Class Rates, preferen- 
tial tariffs for certain classes of goods, but these 
have been omitted from the present article for 
the sake of simplicity. 

Quantity reductions can also be granted under 
the General Commodity Rates for shipments 
whose weight exceeds a given figure (over 45 kg, 
500 kg etc.). Minimum freight rates per consign- 
ment are also quoted; these are occasionally ex- 
pressed in units of weight (e.g., 5 kg), but mostly 
in terms of money (e.g., not less than $2.00). 

Although this seems fairly comprehensible, a 
few practical examples of General Commodity 
Rates from Frankfurt am Main, converted into 
dollars, are quoted below for illustration. 


Frankfurt to Freight rates inU.S.$ perkg 











under over |minimum 

4Skg | 45 kg rate 
Amsterdam 0.21 0.16 1.50 
Ankara 1.41 1.05 6.00 
Bangkok 4.46 3.34 6.00 
Tokyo 6.63 4.96 6.00 

over 500 kg 4.48 
Tokyo over 2,500 kg 4.12 


over 10,000 kg 3.89 


So much for the General Commodity Rates 
which, even in the concisely presented air cargo 








What the Book Doesn’t Say 


An Interavia Air Freight Experiment 


guide—from Abadan in Iran to Zurich in Switzer- 
land—still fill 74 closely printed pages. 

The real jungle begins with the Specific Com- 
modity Rates, which apply only to certain routes, 
certain classes of goods and certain minimum 
quantities per consignment. 

Earlier, before we had ventured into the maze 
of details, we used to wonder how the IATA 
Traffic Conferences whiled away the time during 
their long weeks of sessions behind closed doors 
in highly select surroundings. Now that we have 
ploughed our way through the Specific Commo- 
dity Rates, however, we are fully in the picture 
and no longer wish to be “‘flies on the wall” at 
these negotiations. As at July Ist, 1960 the num- 
ber of items listed, ranging from ‘Agricultural 
Products” to “Human Remains, Except Cre- 
mated” is no less than 9,999; it must take weeks, 
and even months to become familiar with the 
complete list of categories by heart. Items such as 
caviar, ass hides, infants’ food, small arms, toilet 
seat covers, motorcycles and bottled holy water 
are, of course, self-explanatory. But can you 
honestly say that ethrogims, pulpstones, wombat 
skins or andiroba oil mean anything at all to you, 
or what alginate, papaw extract and chincher- 
inchees are used for or against? 

The Specific Commodity Rates are the back- 
bone of the entire air freight business. Compared 
with the General Commodity Rates, they repre- 
sent a considerable saving and would appear 
likely to introduce new customers to air freight, 
although it must be admitted that they cannot 
compete with U.S. domestic freight rates. 

Most major centres offer a large number of 
specific rates covering a wide variety of commo- 
dities: London 177 items, Frankfurt 135, Paris 
126. For Moscow, on the other hand, only two 
specific commodity rates are listed: ‘“‘Foodstuffs, 
Spices and Beverages’”’ to Prague, and “Ice Cream” 
to Prague. Why ice cream is not included under 
foodstuffs, but gets a heading all to itself, re- 
mains a mystery, especially as the rates for both 
categories are the same: $0.63 per kg for quanti- 
ties over 100 kg and $0.58 per kg for quantities 
over 250 kg. There might be some case for having 
a single category “Foodstuffs and Confectionary, 
Spices and Beverages.” 

To give some more practical examples, here are 
a few items quoted for the route Frankfurt-New 
York; for purposes of comparison, the general 
commodity rate from Frankfurt to New York is 





$3.18 per kg for consignments weighing under 
45 kg and $2.39 for consignments over 45 kg. 


Frankfurt-New York U.S.$ Minimum 


per kg weight 
in kg 
0004 Foodstuffs, spices and 
beverages 0.70 45 
1058 Mealworms 1.10 45 
1104 Furs, skins and pelts of 
ermine, fitch, mink, 
chinchilla, sable 2:32 45 
2420 Shoes and slippers 0.70 45 
4105 Aircraft and parts 
thereof 2.87 45 
4150 Turbojet and turbo 
propeller aircraft engines 0.88 250 
4202 Automobiles and agri- 0.70 45 
cultural machinery 0.66 1,000 


Of course, if you reckon up the cost of an air 
freight shipment, it runs to far more than the 
tariff alone; there are also incidental expenses 





Solidly packed and tied up... 


_... the packets make the first lap of their journey (/nter- 
avia— Swissair freight office) on terra firma. 
















































A Swissair Douglas DC-8 “‘gobbles up”’ the packet for 
New York. 


such as cartage, documentation and handling 
charges, post office compensation fees for con- 
signments weighing up to 5 kg, weighing charges, 
transhipment charges etc. In short, you would be 
well advised to use the services of a forwarding 
agent or to place your trust in the air carrier of 
your choice. In any case, we wish you more luck 
than we had with our six sample packages. 


Our experiment 


The six packages containing copies of Jnteravia 
were handed over at Geneva on June 15th, after 
we had written to our representatives advising 
them of despatch. We were soon to see how 


Despite a minor mishap, the package destined for Los 
Angeles reaches its destination only slightly the worse 
for wear. 
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necessary this precaution was. Out of the six con- 
signments only three arrived normally and more 
or less on time at their destinations: Link6ping, 
Sweden; Johannesburg; Tokyo. 

We should Jike to stress right at the start that 
the Swiss national carrier to whom we entrusted 
the packages was in no way to blame for our mis- 
fortunes. Apart from a minor landing incident in 
Ireland which slightly delayed the arrival of one 
consignment, the Swissair service functioned im- 
peccably. As regards the fate of the parcels we 
can only add the following remarks: 


1. Geneva—Johannesburg 


The package arrived at the airport on Saturday, 
June 18th. Notification was sent on June 22nd, 
and the addressee received the parcel on June 23rd. 
The explanation given for the delay in notification 
was the fact no clerical staff was available on 
Saturday afternoon, and there was so much 
correspondence to deal with on the following 
Monday that the matter had to wait until Tues- 
day. 

Despite this delay, the journey was much 
quicker by air than by surface means. According 
to figures compiled by the Swiss Post Office author- 
ities, surface transport to Johannesburg takes 
from 23 to 45 days, depending on boat schedules. 


2. Geneva-Tokyo 

Arrival in Tokyo June 20th; notification June 
23rd; despite the fact that close contact was 
maintained with the customs, the package was 
not cleared until June 29th; delivery July Ist. 

In our view, and we are not alone in holding 
this opinion, the Tokyo customs authorities are 
no great credit to Japan. 

By comparison, the same package would have 
taken 40 to 60 days to reach Tokyo by sea. 


3. Geneva—Linképing 


Our consignment, handed over on June 15th, 
arrived at Stockholm Airport on Saturday, June 
18th. Notification was sent on June 20th, and the 
addressee, to whom the parcel had to be sent by 
rail as he does not live in Stockholm, was in 
possession of his consignment by June 21st. 

The central Post Office authorities give 4 to 9 
days for rail transport, but the Geneva Post Office 
considers this figure optimistic; in the latter’s 
experience, 9 to 14 days must be allowed. 


4. Geneva-Los Angeles 


When the consignment, which had been handed 
over on June 15th, had still not arrived by June 
23rd, our representative began sending cables and 
learnt that the aircraft carrying the parcel had 
been damaged during a ground manoeuvre at 
Shannon. The package was taken over by Pan 
Am and transported to Los Angeles, but the 
accompanying papers had been lost. The con- 
signment was on our representative’s desk by 
June 30th. By sea, the package would have taken 
25 to 30 days. 


5. Geneva—New York 


This consignment is on the conscience of the 
Intra-Mar forwarding agency, of New York, 
which sent the package to the wrong address: 
not to the addressee, but to our office at 185, 
Madison Avenue. Reason: The consignor was 
Interavia, the contents consisted of Jnteravia 
Reviews, and the parcel must therefore be sent 
to the Interavia office. 

Here the actual air freight took from June 15th 
to 2lst; by ship 12 to 30 days would have been 
needed. 











| Air Freight | 








J. K. Chilwell, /nteravia representative in Johannesburg, 
receiving his package from the hands of a South African 
Airways freight official. 


To put it mildly, the results of the experiment 
have been mediocre. We need hardly say that our 
experience is by no means typical of air freight 
in general, and that we are perfectly prepared to 
turn a blind eye; but some difference in speed 
between the aircraft and the camel caravan would, 
nevertheless, be highly desirable. 


+ 


Arrival in Tokyo. The documents are stamped and initial- 
led with hieroglyphics which seem highly poetic to 
— eyes, but in reality express nothing but sober 
acts. 
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The fact that seventeen CL-44D-4 freight air- 
craft are today in production at Canadair Limited 
for three U.S. airlines implies one of the greatest 
tributes which could be paid to the Montreal 
engineers for their work. It has been said that it is 
easier to sell an Eskimo a refrigerator than to 
place a foreign aircraft on the American air 
transport market. Some of the credit must, of 
course, go to the Old Country’s aircraft industry, 
which has supplied not only the engines (Rolls- 
Royce) and propellers (de Havilland), but also the 
basic design of the airframe. The CL-44D-4 was, 
in fact, developed in a somewhat roundabout 
manner from the Bristol Britannia. On the other 
hand it is to the Canadian engineers alone that 
must go recognition for the features that make 
the CL-44D into not just any freighter aircraft 
but into an integrated air freight system. 


The most striking feature of the CL-44D-4 is 
indisputably the swing tail, which in the space of 
90 seconds opens the biggest loading door it is 
possible for an aircraft to have—the whole 
fuselage cross section. At the same time Canadair 
has developed a whole series of loading systems; 
one of these, described later, is specially remark- 
able for its simplicity and flexibility. 


* 


The CL-44D-4 is an aircraft for medium-to- 
long stages, especially tailored to meet the re- 
quirements of future air freight business, but at 
the same time capable of adaptation for other 
tasks. Its direct predecessor is the CC-106, with 
“conventional’”’ side loading doors and no swing 
tail, which is on order for the Royal Canadian 
Air Force’s Maritime Air Command as a long- 
range military transport. 


Although derived basically from the Britannia, 
the CL-44 differs from the latter in so many 
points that it can legitimately be described as a 
new aircraft design: longer fuselage, different 
engines (Rolls-Royce Tyne 12s), reinforced air- 
frame to take heavier loads, use of new bonding 
processes, and full adaptation of materials, 
manufacturing methods and equipment to Ameri- 
can standards and airworthiness requirements. 
At the same time sufficient “growth potential” 


— 


a 


The CC-106 military transport (without swing tail) from which the CL-44D civil freighter was derived. Twelve of these 
aircraft have been ordered by the Royal Canadian Air Force. 


has been built into the design to ensure ability to 
meet rising requirements as regards performance 
and economy. Aircraft that have reached the 
limits of their development capability become 
obsolescent before they can be depreciated—e.g., 
the DC-7 and the later models of the Constellation 
family. In its present version—serial number 4— 
the CL-44D carries a maximum payload of around 
66,000 lb, but a model for a payload of 77,400 Ib 
has already been announced, and the ultimate 
goal is given as 100,000 Ib. The essential require- 
ment for this programme is, of course, an advance 
in engine power. Certificated today at 5,730e.h.p., 
the Rolls-Royce Tyne is scheduled to reach more 
than 6,400 e.h.p. by mid-1962. And Rolls-Royce 
engineers go so far as to claim that the Tyne can 
be made to deliver up to 10,000 e.h.p., with the 
same main dimensions, merely by raising the air 
mass flow and the turbine inlet temperature. 


One aircraft — three applications 


The CL-44D-4 is offered in three different sub- 
versions: as a pure freighter, as a pure passenger 
aircraft with up to 189 seats, and as a mixed 
cargo/passenger transport. Each version can at 
any time be converted into one of the others. All 


civil CL-44s will have provision for the swing tail, 
even if the customer does not immediately require 
this feature. The version which has aroused the 
greatest interest among the airlines is, of course, 
the pure freighter. 


The following are the most important dates in 
the CL-44D-4 calendar: The first swing-tail model 
is due to roll out of the factory in August 1960; 
deliveries are due to begin in January 1961; and 
full certificate of airworthiness is expected by May 
1961. In addition to the CL-44D-4, Canadair is 
also offering a version especially designed for the 
American domestic network, the CL-44D-5. This 
would have the same maximum gross weight as 
the D-4, but a payload of 77,200 lb and a landing 
weight of 175,000 lb (as compared with the D-4’s 
165,000 Ib). Range for full payload, however, is 
reduced from 3,050 to 2,200 statute miles. 
Earliest delivery date for the D-5 would be No- 
vember 1961. As the D-5’s range is not sufficient 
to ensure non-stop coast-to-coast flight across the 
United States—a requirement repeatedly stated 
by U.S. airlines—Canadair has projected a third 
version, the D-6, with a gross weight of 225,000 Ib 
and a payload of 76,800 lb over a range of 3,350 


Final assembly at Montreal: in the foreground is the first civil swing-tail CL-44D; behind three military transports for 


the RCAF, 
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Data for the CL-44D-4 pure freight 
version 


ee ee eee a ee 142 ft 3.6 in. 
re eee Ge ee 136 ft 9.9 in. 
EE ee 6 aah a oe ee a Be 36 ft 8 in. 
_ - Stree tere ee ee 2,075 sq.ft. 
Operating weight empty. ........ 88,876 Ib 
Max. payload (gross). ......... 66,124 Ib 
| RENICSIERE SS ag ar aa ae 50,000 Ib 
Cen. GOSS WOINTE 2 tts 205,000 Ib 
Max. landing weight .........-. 165,000 Ib 


Powerplant: Four Rolls-Royce Tyne 12 Mark 515/10 
turboprops 

Take-off power 5,730 e.h.p. at 15,250 r.p.m. 

Max. continuous power 5,255 e.h.p. at 14,500 r.p.m. 
Minimum fuel consumption at 320 knots and 30,000 ft: 
0.392 Ib/e.h.p./h 

Cruising speed at 20,000 ft and 165,000 Ib: 340 knots 
Range with max. payload 3,050 statute miles 

Take-off distance to clear a 35-ft obstruction, at sea level 
and under ISA conditions, 7,660 ft. 


























Location Max. length} Max. width |Max. height/Floor areas| Capacity 
sq.ft. cu.ft. 

Main cargo 

compartment 84 ft 0.25 in.|11 ft 5 in. 6 ft 10.5 in. 924 5,528 

Forward underfloor 

compartment 35 ft1i1in. | 4 ft6.75in.| 3 ft4 in. 162 487 

Aft underfloor 

compartment 38 ft6.5in. | 4 ft6.75in.| 3 ft 4in. 173 524 

Tail compartment 14 ft 1in. 10 ft 9in. 6 ft 9.5 in. 128 711 

Total 


1. Emergency exit 
2. Cargo door 
3. Crew door 
4. Main compartment 
5. Emergency exit 
6. Entrance to tail 
compartment 
7. Tail compartment 
8. Aft underfloor 
compartment 
9. Door to latter 
10. Forward underfloor 
compartment 
11. Door to latter. 
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Payload versus stage length 


Figures given are the net payload, i.e., less weight of 
pallets, containers and built-in loading aids. 


Direct operating costs stage length 
Calculated by the ATA method for 1960 prices and rates 


Economics of the three versions for operations on the U.S. domestic network. Fuel reserves for 90 minutes stacking. 


D4 — in production; max. gross weight 205, 000 Ib; 


D5 — version for American domestic operations; max. gross weight 205,000 Ib; extra high payload; 
D6 — version for U.S. transcontinental operations; max. gross weight 225,000 Ib. 
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miles. This would not be available until the 
autumn of 1962; by then Rolls-Royce also plans 
to have developed the Tyne to a take-off power 
of 6,445 e.h.p. 


* 


A word on the question of engine choice. 
Canadair’s design engineers have often been 
asked why, when they decided to make far-reaching 
modifications to the original design and in any case 
to fit new engines, they did not choose jet engines 


from the start. There can be little doubt that in the 


face of the numerous rival designs proposed, 
some of them jet-powered (see “‘Heavy Freight- 
ers of Tomorrow” elsewhere in this issue), 
Canadair gave very close consideration to the 
question of whether turboprops or jets would be 
more suitable for this particular freighter model. 
The pure jet undeniably offers the attractive 
advantage of high speed and hence high productiv- 
ity. Experience of jet aircraft on passenger serv- 
ices has, however, revealed with frightful clarity 
that highly intricate flight schedules are needed to 
keep these aircraft in the air for as many hours a 
year as the conventional turboprop or piston- 
engine models. Moreover, jets would have meant 
fitting a thinner wing with lower lift coefficient, so 
that many existing airports would have been 
inaccessible—or could have been used only with 
reduced payload. For these and other reasons 
Canadair therefore decided on the propeller 
turbine, for which company spokesmen claim the 
following advantages: operating costs are less 
sensitive to stage length, altitude and load factor; 
shorter runways can be used; there is no noise 
problem—particularly attractive since freight air- 
craft normally use the night hours which are less 
favoured for passenger flights; finally, jet aircraft 
are less manoeuvrable under their own power on 
the ground. 


Elaborating a proven design 


As already mentioned, the CL-44D airframe is 
derived largely from the Bristol Britannia, with 
which Jnteravia readers are familiar. The low-set 
wing spans 142 ft 3.6 in., is of trapezoidal plan- 
form, has a dihedral of 3° and is equipped with 
tab-operated ailerons, double-slotted Fowler flaps 
and electrically-actuated spoilers. The cylindrical 
fuselage is of normal structure, with longitudinal 
stringers and ring frames. From the outset Canad- 
air incorporated a number of structural measures 
to counter the risk of fatigue: long-life materials, 
low stresses, avoidance of peak stresses and wide- 
spread use of the fail-safe principle, to mention 
only a few. 


The flight deck accommodates a crew of four— 
pilot, co-pilot, flight engineer and navigator; the 
last-mentioned can, however, be dispensed with 
on domestic operations. The generously pro- 
portioned windows meet the latest FAA regula- 
tions. Emergency exits are provided in the roof of 
the cockpit and in the fuselage side walls above 
the wing. 


The four Rolls-Royce Tyne 12 Mark 515/10 
engines drive four-blade de Havilland propellers 
16 ft in diameter, which can be fully reversed for 
braking purposes. The Tyne /2 is a two-spool 
turboprop, consisting of an axial compressor 
with six low-pressure and nine high-pressure 
stages, an annular combustion chamber with 10 
flame tubes, and a gas turbine with three low- 
pressure and one high-pressure stage; compres- 
sion ratio is 13.5 : 1. 
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The CL-44D makes no special demands as 
regards airports; at sea level and under ISA con- 
ditions, itcan take off at max. gross weight in 7,660ft 
and normally manoeuvres on the ground under 
its own power. The steerable nose wheel swivels 
50° to either side; the engines also represent a real 
control aid, thanks above all to the wide pitch 
range of the propeller blades. The CL-44D can 
taxi backwards under its own power, though 
attachments for rods or cables are provided on 
the undercarriage legs for towing by means of a 
tractor. 


The United States CAR 4b and SR 422 B re- 
quirements have been met in full. 


Swing tail... an optimum solution? 


When Canadair undertook a market research 
into the potential demand for a civil version of the 
CC-106 which had been ordered for the RCAF, it 
found that only an aircraft which offered straight- 
in loading facilities had any prospect of appealing 
to a wider range of customers. All the operators 
questioned were unanimous in demanding the 
fastest possible freight handling capability, and 
the CC-106 military freighter has only conven- 
tional side-loading doors. The design office then 
made studies of a number of different loading 
door arrangements and finally calculated that, in 
the present case, a horizontal swing tail was the 
best solution from both the operational and the 
weight point of view. And it was in fact not long 
after the announcement of this feature that 
Flying Tiger Line, Seaboard & Western and 
Slick Airways placed firm orders for a total of 17 
aircraft. 


The tail of the CL-44D-4 swings sideways on 
two hinges on the right side of the fuselage. The 
interconnected hydraulic jacks: located in the fin 
fillet are used to open and close the fuselage. When 
fully extended, both jacks are internally locked 
and act as a fixed strut to hold the tail open even 
against a 60 m.p.h. wind. 


In the closed position, eight locks dispersed 
around the fuselage circumference take up the 
longitudinal forces, and twelve shear wedges 
transmit the torsional forces. Each lock consists 
of a tongue mounted on the main fuselage which 
fits into a fork on the tail section, where it is 
locked in place by a hydraulically operated pin. 
Additional safety devices ensure complete fail- 
safe operation for both hinges and locks. 


During the closing sequence, alignment between 
the tail section and the fuselage is ensured by a 
ramp and roller system—the ramp extending from 
the tail section, and the rollers being mounted on 
the main fuselage. Final alignment is made by 
means of wedge blocks which fit into receptacles 
next to each lock. Hinges, actuators and locks are 
stiffened by rigid members to reduce deformation 
to a minimum. An inflatable seal is fitted around 
the fuselage break to prevent loss of cabin 
pressure, and a second, simpler seal prevents rain 
from penetrating when the aircraft is unpres- 
surized on the ground. 


Control rods for the elevators, elevator trim- 
ming and rudder run under the floor of the main 
freight hold. Control motions are transmitted 
across the fuselage break by sets of bevel gear- 
boxes which operate pushrods. The gearboxes 
convert rotary motion into fore and aft movement 


ss 


Break point for the swing tail; the tongues on the main fuselage (left) fit into the forks in the tail portion; hydraulically 
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operated pins transmit the longitudinal and shear forces. The holes in the cabin floor take the control rods. 


across the break-line, where it is converted back 
into rotary motion by a second set of gearboxes. 
The pushrods are supported in recirculating-ball 
type guide bushings, and each rod has an adjust- 
able pad at its extremity. The control connections 
are recessed to prevent damage when the tail is 
open for loading purposes. Hydraulic, pneumatic, 
fuel and electrical power lines are carried across 
the break by means of rotating swivel joints or 
flexible hose. 


Multiple safety devices are incorporated to 
prevent unintentional unlocking of the loading 
door. In addition, once the tail is closed and 
locked, a ground crew member disconnects the 
hydraulic lines to the hinged tail. These lines must 
then be reconnected from the outside before the 
tail can be opened; the pilot thereupon receives a 


visual signal in the cockpit and by operating the 
‘door open” switch sets the following sequence in 
motion: the opening jacks first give closure 
pressure to relieve the load on the latching pins; 
each pin is then withdrawn in sequence, and the 
main jack begins the opening process. Once the 
tail is fully open, the hydraulic lines are again 
disconnected, to prevent accidental closure of the 
tail from the cockpit. Hydraulic pressure is sup- 
plied by an electric pump next to the forward 
under-floor freight compartment. If required, the 
tail can also be actuated by means of the engine 
pumps or by hand pump. A full-scale mockup of 
the swing tail mechanism has been undergoing 
stringent testing on a special test bed for many 
months past and has so far given full satisfaction. 
A full operation—opening or closing—takes 114 
minutes. 


As the large loading doors in the port fuselage side of the CC-106 interrupt the natural flow of forces in the stressed 
structure, and the stresses occurring in the vicinity of the cut-outs can be calculated only approximately by theoretical 
means, the critical load cases— hard landing or sudden failure of an engine, for example—are simulated on the test bed. 
A multiple recorder for 1,000 pickup points records in figures the stresses measured by the electrical strain gauges; the 


angle rods are used to measure deformations. 
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Cargo compartments 


One of the most difficult optimization problems 
in the air transport business is finding the correct 
dimensions for the cargo compartments of freight 
aircraft. Weight limits and space limits affect the 
maximum obtainable load factor and hence are 
of major influence on operating costs. It is there- 
fore understandable that Canadair should have 
undertaken extensive analyses in this direction 
before finalizing the CL-44D-4 design. These were 
concerned above all with the question of freight 
density, a parameter of decisive importance. 
Valuable information here was obtained from 
a number of U.S. airlines and in particular from a 
detailed study prepared by the Rand Corporation 
on MATS freight operations. The mean specific 
weight of civil air freight was found to be 10.2 to 
13.9 Ib/cu.ft., with military freight lying some- 
where between the two. In truck operations a 
density of 17 Ib/cu.ft. is usually accepted, while 
for ships the figure is 30 lb/cu.ft. Canadair chose a 
figure of 13 lb/cu.ft. It has been common practice 
to argue that the mean cargo density that can be 
accommodated in an aircraft is equal to the 
maximum weight-limited payload divided by the 
gross volume of the cargo compartment, but this 
argument is fallacious. In the case of the CL-44D, 
use of pallets or containers—essential for rational 
freight handling—reduces the usable volume 
from the gross value of 7,250 cu.ft. to 5,033 cu.ft. 
Taking the net payload as 63,000 Ib, this gives an 
average load density of 12.5 lb/cu.ft.... and, 
based on the Rand calculations, a mean load 


factor of 94 percent. 
os 


Underneath the main cargo compartment with 
its volume of 6,239 cu.ft. (including tail portion) 
there are two other compartments separated by 
the wing spar; the forward compartment has a 
volume of 487 cu.ft., and the aft of 524 cu.ft. 
Loading can be effected not only through the rear 
door, but also via a hydraulically operated door 
(7 ft 9 in. wide and 6 ft 1 in. high) in the port side 


Canadair is developing special loading systems and equip- 
ment for the CL-44D. Picture shows a model of a loading 
platform with roller bed which extends the floor of the 
cargo compartments. Each flexible lightweight pallet is 
supported by a carrier frame during storage and ground 
handling. It is placed on the platform by means of a fork 
lift and separated from the frame, whereupon convergent 
rails guide it accurately through the loading door. A chain 
and cable mechanism inside the aircraft finally moves it 
into the correct position in the cargo compartment. 
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of the fuselage, leading direct into the main 
compartment, as well as by two doors to the 
underfloor compartments on the starboard side of 
the fuselage (dimensions 4 ft 4in. < 2 ft 6in. and 
4 ft 3in. x 2 ft 8 in. respectively). 


Loading system and equipment 

Despite the swing tail, complete loading or 
unloading of the CL-44D-4 would take five 
hours if packages were loaded manually piece by 
piece. High-speed mechanical loading systems 
reduce this time to one hour. A mechanized load- 
ing system is today more than an attractive 
feature in a freight aircraft; it is an indispensable 
requirement for economic operation. However, 
other requirements must not be overlooked in the 
effort to provide this facility. If, for example, the 
built-in equipment takes up too much space or 
weight, the advantage gained on the ground is 
lost again in the air. 

The surface freight business has long been 
using, for urgent shipments, pallets and containers 
which are pre-packed in the store-room and 
loaded en bloc. Canadair first worked out a system 
of rigid pallets designed to move along roller 
tracks in the hold floor. But this system would 
have entailed a sacrifice of 10 percent of the pay- 
load in the CL-44. It thus became obvious that 
only entirely new ideas could meet the case, and 
the final solution took the form of extremely light, 
flexible pallets mounted on skids and positioned 
inside the aircraft by means of a winch system. 
Basically the pallets are built up of 3/8-inch ply- 
wood with duralumin skin and light metal strips 
bonded to the underside. The floor of the aircraft 
carries nylon profiles with dry lubrication. Guide 
rollers on the sides of the pallets prevent them 
from over-balancing, even if the winch system 
works only on one side. A pallet weighs 140 Ib 
and can hold up to 8,000 Ib of freight. The plastic 
safety net adds another 18 lb of weight to each 
pallet. Nevertheless total weight is only roughly 
50 percent that of a rigid pallet. The safety net 
transmits the vertical and latera] loads into the 
guide rails along the sides of the cargo compart- 
ment. In addition special nets are provided to 
take up the forward accelerations (up to 9 g). For 
very heavy loads, such as machine parts, etc., 
rigid pallets are used. 

The chain and cable system runs immediately 
beside the guide rails, to avoid jamming the pallet. 
The aft underfloor compartment is normally 
loaded with bins tailored to fit the inside of the 
compartment. Dimensions of the bins: 9 ft x 4 ft 
x 3 ft. The containers are automatically coupled 
together as one is pushed against the other, and 
can thus be withdrawn from the aircraft as a 
single unit. 

An important element in the system is formed 
by a platform with roller bed, which is positioned 
in front of the loading door to extend the fuselage 
floor. The forward end of the platform rests on 
the cargo floor in such a way that the platform is 
automatically adjusted to any change in floor 
height. A relay controls the hydraulic hoist 
system at the rear so that the platform at all times 
remains horizontal. The platform permits rapid, 
safe loading and unloading, without its being 
necessary to position the aircraft accurately 


against a stationary ramp. The pallets are moved to 
the aircraft on carts and then placed on the plat- 
form by means of a fork lift or a pulley system. 
Both loading platform and fork lift can be dis- 
mantled and transported in the CL-44, thus 
enabling the aircraft to make use of unequipped 
airports. Two men push the pallet along the 
roller bed into the fuselage to the point where it is 
picked up by the hooks of the winch system inside. 
Guide rails place the pallet in the correct position 
for entry. 

During ground handling and storage the light- 
weight pallets rest on support frames which hold 
them rigid. Once the pallets are placed on the 
loading platform they are separated from the 
frames, so that they rest direct on the roller bed 
or the compartment floor. 

The amount of labour required for a complete 
loading and unloading of the full freight capacity 
is 814 man hours. This figure is in no way a 
theoretical one, but has been arrived at after 
months of experiment. 

Well over 10,000 loading operations have been 
successfully simulated on the test bed, using a 
model of the cargo hold complete with swing tail 
and all the equipment mentioned here. The skid 
surfaces were treated with quartz sand every 150 
hours; the friction coefficient was regularly found 
to be between 0.15 and 0.17. The built-in loading 
aids for the main cargo compartment, plus 
pallets and tie-down nets, weigh a total of 2,600 
lb and occupy less than 1 percent of the compart- 
ment volume. Another 200 Ib is taken up by the 
bins and roller tracks for the aft underfloor com- 
partment. And added to the loss in payload or the 
increase in gross weight there is, of course, the 
cost of maintenance, repair and depreciation of 
the installations. On the credit side, however, is 
the considerable increase in aircraft utilization. A 
typical numerical example will make this clearer 
than any amount of words. It is assumed that two 
CL-44s are operating simultaneously on the 
2,500-mile route across the United States from 
East to West Coast, one of them being loaded 
and unloaded in the conventional manner piece 
by piece, while the other has a mechanized loading 
system. It is also assumed that the full payload is 
unloaded and reloaded at each end of the route, 
and half the payload at a point roughly mid-way 
between. The comparison gives the following 
results: 





Piece load- Mechanized 
ing by hand loading 





Pallets and 
containers 
Total time for typical U.S. 
transcontinental route 37.1 hours 24.1 hours 
Annual flying hours 3,120 hours 4,840 hours 
Direct operating costs per hour $485.1 $429.8 
Direct operating costs per ton- 
mile 4.25 cents 3.96 cents 
Annual profit with 100% load 
factor $1.23 million $6.31 million 





It has been said that poverty comes largely 
from lugging dead weights.—This applies especial- 
ly to air transportation. But Canadair can scarcely 
be accused of carrying surplus weight around in 
its air freight system. + 
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The Dhaulagiri from an altitude of 16,500 ft from the 
Tukucha side. The landing ground lies at the foot of the 
striking ice ridge running down from the peak. 


The Porter 
on Top 
of the World 


By Ernst Saxer, Zurich, 
Pilot to the 1960 Swiss Himalayan Expedition 


On the 17,000 ft Dapa Col. 





The idea of operating aircraft in the Himalayas 
is not a new one. As early as 1936 a German ex- 
pedition in the Karakorum Range used Junkers 
aircraft for observation and supply-dropping, 
and for a further enterprise it was planned to use 
load-carrying gliders to land all the supplies on 
glaciers, using the material from which the gliders 
were made to erect small huts. The attempt by 
an Englishman to land as high up as possible on 
Everest with the aim of climbing the mountain is 
not, however, of interest in connection with the 
transport of supplies; nor did the first flight over 
Everest by British pilots in 1933 produce any 
experience of direct usefulness to an expedition. 

Nevertheless, the use of aircraft in the Hima- 
layas has always been an attractive proposition, 
for the problems of reaching the foot of the 
mountains are considerable. Expedition baggage 
normally weighs anything from four to six tons; 
packed in 65-pound loads, it must be carried by 
150 to 200 bearers walking from 15 to 20 miles a 
day over the Himalayan foothills. About a month 
is wasted in this procedure, valuable time when 
one considers that the journey through the path- 
less gorges is possible only in late spring, before 
the summer monsoon puts an end to all moun- 
taineering activities. The use of an aircraft saves 
two to three weeks; what is more, a useful means 
of communication and assistance in case of an 
accident is always at hand. It is therefore under- 
standable that several leaders of expeditions have 
recently been considering employing aircraft. It 
was, however, until recently still difficult to fly 
in supplies by air; permission to make flights was 
unobtainable; and finally, a glacier landing tech- 
nique did not exist. The last did not begin to 
develop until 1946, when Swiss military pilots 
made glacier landings with Fieseler Storchs; and 
within a decade the technique had reached its 
present advanced stage. 


But even perfected landing techniques did not 
bring a final solution. The highest glacier landing 
ever made in the Alps was at a height of 13,850 
feet. The landing grounds in the Himalayas, on 
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the other hand, are never less than 16,500 feet 
above sea level, and the best are to be found at a 
height of around 20,000 feet. Until recently, no 
suitable aircraft for such a venture was available, 
for the demands to be met were most exacting. In 
the first place, the aircraft had to have very low 
wing loading and short take-off and landing quali- 
ties. The need for the highest possible payload ca- 
pacity and robust construction for the hard wear 
and tear of glacier landings dictated the choice of 
an aircraft of light metal construction, built by 
the most advanced techniques. The powerplant 
could, of course, only be a supercharged engine, 
for high-altitude take-offs are bedevilled not only 
by reduction in engine power but also by the 





O Sites reconnoitred and consid- 
ered unsuitable even for emergency landings. 


4 Landing grounds 


continually deteriorating ratio of indicated take- 
off speed (which always remains constant) to 
effective take-off speed, which is over 30 percent 
higher at a height of 16,500 feet. The drag induced 
by this high speed and the very much lower engine 
power largely determines the choice of landing 
ground, in other words only fairly large and 
moderately sloping landing grounds can be con- 
sidered. 


From Kloten to Katmandu 


The two major difficulties—obtaining permis- 
sion to fly in Nepal and finding a suitable air- 
craft—were overcome with relative ease by our 
expedition. Dr. Toni Hagen, U.N. expert on 
Nepal, obtained a flight permit for the 1960 Swiss 
expedition to Dhaulagiri. The aircraft selected 
for the expedition was the PC-6 Porter, built by 
the Pilatus Aircraft Works at Stans, Switzerland, 
as it was the best suited to our requirements and 
had proved to have an excellent performance 
during glacier trials. Powered by a 340 h.p. super- 
charged Lycoming engine, the aircraft has a wing 
loading of only 12.9 lb/sq.ft. with maximum pay- 
load of 1,000 pounds. 

The expedition took off from Kloten on March 
12th, 1960. With the minimum of navigational 
aids (radio compass, VHF voice radio) the flight 
to India was somewhat arduous, but we covered 
the 5,300 mile route (Rome-Brindisi-Athens- 
Rhodes-—Nicosia— Damascus -— Baghdad—Abadan- 
Busher—Jask—Jiwani—Karachi-Ahmedabad-Delhi 
—Katmandu) in only eight days without the sligh- 
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test incident. Our most amusing experience was 
at Damascus, on the third day of our trip. Taking 
off from Nicosia early in the afternoon, we soon 
saw the snowy peaks of the Lebanon before us. 
Over Beirut I switched to the control frequency 
for Damascus, our destination for the day, and a 
few minutes later received the following call: 
‘Hotel Bravo Foxtrot Alpha November, how 
do you read, what’s the type of your aircraft?” 
“Damascus Control, Hotel Alpha November is 
a PC-6,” I replied. Shortly afterwards, the con- 
trol tower repeated the question. I naturally gave 
the same answer, but was slightly puzzled as to 
why Damascus was so anxious to know the type 
of our aircraft. The riddle was solved after the 
landing when, instead of the big DC-6 they ex- 
pected, the bewildered airport personnel saw 
a tiny PC-6 taxiing along the runway. The big 
staircase was rolled away amid universal laughter. 


Acclimatization 


The first thing we did after arriving in Kat- 
mandu was take a look at our future zone of 
operations; we made two extensive reconnais- 
sance flights and several landings away from base. 
Our first impression of local flying conditions did 
not arouse particular enthusiasm. All four air- 
fields lie, as it were, “‘askew,” for they are sub- 
ject to cross winds, which blow continually from 
the west. Since Nepal is a poor country, it cannot 
put up the money for the expensive civil engi- 
neering projects which would be needed to build 
the runways in the wind direction. In addition, 
the two Indian airfields of Bairava and Simra 
have the following peculiarity: in fine weather 
the west wind begins to blow between nine and 
ten o’clock in the morning. At about two in the 
afternoon it rises to gale force, with speeds of up 
to 60 m.p.h., sweeping thick sand clouds over 
the country and reducing visibility to a few 
hundred yards. Pokhara, which lies in a hollow 
at an altitude of 3,000 feet, has somewhat better 
wind conditions. 

During the reconnaissance sorties we collected 
further experience. We were disconcerted by the 
extreme turbulence encountered on one of these 
flights, which caused us to fear for our aircraft 
and put a stop to the flight; and although atmos- 
pheric conditions were somewhat better on the 
second flight we were forced, to our disappoint- 
ment, to abandon ‘Project Tukucha’’—a highly 
attractive plan which consisted in setting up a 
small airfield near Tukucha at a height of about 
9,000 ft, directly at the foot of the mountain. The 
unfavourable position, the unsuitable quality of 
the ground and the powerful thermals made aerial 
operations out of the question. We therefore de- 
cided to make the transport flights from Bairava 
(where the expedition baggage had in the mean- 
time arrived) direct to the acclimatization camp 
at an altitude of about 16,000 feet. 

On March 28th I took off for the first time, 
accompanied by Emil Wick and the leader of the 
expedition, to reconnoitre and land at the ap- 
pointed site. As we expected, there were no good 
landing sites below 16,000 feet; the best, at a 
col near Tukucha, was at 17,000 feet. Conditions 
were so good that I did not hesitate to make the 





















Pokhara airfield. In the background the 26,500 ft Majapujaree. 


landing, which went off without incident. We did 
not stay long at the site the first time. With engine 
running, we unloaded the 450 pounds of supplies; 
I fixed a wind-sock to a wooden pole driven deep 
into the snow and took off again down a steep 
slope in the direction of Tukucha. We were sur- 
prised by the shortness of the take-off distance, 
which was only 200 feet. Forty minutes later I 
brought my companions in Bairava the glad 
tidings that the highest airfield in the world was 
ready for operations. 

Day by day we systematically transported men 
and supplies to the Dapa Col. Next we had to 
see whether the second experiment, the rapid 
acclimatization of the climbers, would be success- 
ful. Ernst Forrer and Kurt Diemberger, who 
were later in the first party to climb the Dhau- 
lagiri, were the “guinea-pigs.”” Despite the sharp 
change from the hot climate of Bairava, which 
is only 350 feet above sea level, to the rarefied 
air, snow and Arctic cold at 17,000 feet, the two 
climbers were able, after three days of slight 
malaise, to start out on short training expeditions. 
As the other climbers withstood this shock treat- 
ment equally well, and were in even better con- 
dition than expected as they had not been tired 


The author (left) and his co-pilot Emil Wick. 




















out by the long tramp to the mountain, the ex- 
periment could be considered successful despite 
the dire predictions of many well-known Hima- 
layan climbers. 

The strong gales at Bairava were still causing 
us considerable trouble. On April 30th, during 
an abnormally violent sand-storm, the rudder 
control lock broke and the control was damaged; 
this only two hours after we had managed to land 
the aircraft safely with the greatest difficulty. We 
therefore decided to fly all the supplies to Po- 
khara. Although the airfield consists only of a 
meadow with a poor surface and has no fuelling 
station, this problem, too, was solved when the 
pilot of an Indian Dakota agreed to bring us 60 
gallons of fuel every day on his last flight. This 
scheme worked very well, and we could resume 
glacier flights after three days’ interruption. 


Coming to grips with the mountain 


In the meantime, the climbers at the Dapa Col 
had acclimatized themselves so well that there 
was nothing to prevent them from moving on to 
the considerably higher North-East Col, which 
was to be the base camp. On April 3rd weather 
conditions were particularly good, and after the 
first transport flight to the Dapa Col I took off 
for the North-East Col on a reconnaissance trip. 
Flying over the French Col, it took only a few 
minutes to reach the basin of the Mayangdi 
glacier, which runs northwards from the North- 
East Col. This is one of the finest landing grounds 
I know. Protected against the strong west winds 
by the lofty Dhaulagiri, it opens out in the direc- 
tion of Tukucha into a glacier plateau about 
2,600 feet long; the plateau then breaks off steeply 
and sharply towards the valley. On the Mayangdi 
side there is a gentle slope 1,300 feet long. Take- 
off and landing directions are clear, as it is pos- 
sible to take off only in the direction of the steeper 
Mayangdi side, while it is safe and easy to turn 
in to land from the shallow glacier basin. The 
site itself and the good snow tempted me to make 
the first landing, and so, on April 3rd, we already 
found ourselves on the North-East Col, 19,000 
feet above sea level. 

With this performance—the aircraft took off 
without the slightest incident—the ‘‘Yeti” passed 
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its high-altitude test with flying colours. During 
the next two weeks it was to prove that glacier 
operations at altitudes up to 20,000 feet were 
perfectly feasible; for in this period we trans- 
ported, all in all, over 13,000 pounds of supplies 
and 25 people to both camps. There are, however, 
considerable differences between glacier flying 
here and in the Alps. The great heights and the 
severity of the weather mean that far greater 
attention must be paid to type of snow, up- and 
down-currents, landing sites and light conditions. 
Minor errors which would have no serious con- 
sequences in the Alps can give rise to critical 
situations, as the reserves of humans and ma- 
chines are very small at these altitudes. Cautiously, 
step by step, the pilot must accustom himself to 
operating conditions. On two occasions we were 
obliged to spend hours stamping down the snow 
to improvise a runway for take-off; this would 
have been quite unnecessary had we possessed 
more experience of the Himalayas. Later on, we 
found it preferable to drop the loads if snow con- 
ditions were poor. In this connection the designers 
of the Porter deserve special praise. The hatch in 
the fuselage floor, which can be closed in flight, 
enabled us to make high-precision drops, so that 
several times in succession the loads could be 
dropped within a radius of 20 yards of the chosen 
spot. In order to save time, we adopted a simple 
system. We flew in a figure of eight, whose inter- 
section point lay over the point at which the loads 
were to be dropped. My co-pilot sat astride his 
seat and placed the first load on the hatch, which 
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After a load-drop on the 
North-East Col. 


Flight operations went on 
even in deep powdery 
snow. 


I then released. During the next circuit he closed 
the hatch and placed the second load on it; I 
again released the hatch at a height of about 30 
feet. During two or three figure-of-eight flights 
we dropped nearly 800 pounds in a few mi- 
nutes. 

By April 12th we had transported climbers and 
supplies to the two camps and made six flights 
from Dapa Col to the North-East Col. This gave 
the party a fortnight’s start over the previous 
Swiss Dhaulagiri expedition. According to the 
Swiss Alpine Club’s monthly bulletin for June, 
1958, the latter expedition could not set up its 
base camp at 10,000 feet and begin acclimatizing 
climbers until April 10th. In our case, by April 
10th Ernst Forrer and Kurt Diemberger had al- 
ready been acclimatized for a fortnight, and were 
thus able to climb from 19,000 feet to Camp 1, 
beginning the actual ascent two weeks earlier 
than the 1958 expedition. 


Technical hitches 


On April 13th flight operations were rudely 
interrupted. Twelve minutes after take-off on a 
routine flight, the head of cylinder number one 
sprang a leak. Despite the escaping oil and the 
greatly reduced power, we made an emergency 
landing at Pokhara without incident. This meant 
changing the engine, a relatively simple procedure 
in Switzerland, but a problem in Nepal, where 
no workshops or technical aids are available. 

Three weeks later the “‘Yeti’’ suddenly dropped 
back to the ground immediately after take-off. 


The rubber grip on the control column had torn 
loose, causing me to lose control of the aircraft. 
The ‘Yeti’ plunged onto its nose, crashed into 
arock and was seriously damaged. Things had hap- 
pened so quickly that I had had no time to regain 
hold of the control column and right the aircraft’s 
attitude. My mechanic and I were uninjured and 
climbed down to Pokhara, where we arrived three 
days later. The reason for the tear in the grip was 
to be found in the extremes of heat and cold. The 
sudden transition from tropical heat to tempera- 
tures around -4°F had caused serious deteriora- 
tion in the rubber. Incidentally, rubber is the only 
material which expands in the cold. 


But this accident did not delay the expedition. 
On May 13th the peak was climbed for the first 
time by four members of the expedition and two 
Sherpas, and on May 23rd the ascent was repeated 
by two Swiss. 


Critics may well carp 


After these incidents the use of aircraft was 
strongly attacked, even by the expedition mem- 
bers themselves. Remarks were made such as 
**‘Never again—the risk is too great” or ‘“‘operat- 
ing an aircraft is an incalculable adventure.” 


Such a reaction was inevitable after the emer- 
gency landing and the crash. It nevertheless shows 
how little the critics understand the subject. Above 
all, they forget that this was a pioneering achieve- 
ment enabling experience to be gained regarding 
flying in the Himalayas. Admittedly, if the ex- 
periment were repeated, certain problems would 
need to be solved differently. First of all, two air- 
craft of the same type would have to be used, so 
that if the first were damaged the second could 
step into the breach. Maintenance could also be 
simplified and transports carried out with less 
waste of time. Moreover, future expeditions 
should be equipped with three or four easily trans- 
portable HF transmitter/receiver sets, for com- 
munications are of vital importance in Nepal, a 
country without emergency landing facilities. 
Our own expedition could have saved itself weeks 
of foot-slogging in this way. 

What is more, the critics forget how many air- 
craft had to be sacrificed on early journeys to the 
Arctic, the tropics and desert regions because of 
minor technical hitches. Every accident and every 
emergency landing is a hard but profitable lesson 
for the future. 


Finally, the real achievements of the Porter 
were overshadowed by the emergency landing 
and accident. Despite the unfavourable weather 
conditions and the difficulty of maintenance, forty 
flights were made and over 13,000 pounds of 
supplies and 25 people transported in the period 
from March 28th to April 12th. I made no fewer 
than seventeen landings on the 19,000 feet North- 
East Col, the highest airfield in the world; the 
average distance required by the Porter for the 
most difficult manoeuvre, namely take-off, was 
only 650 feet under normal snow conditions. 


In conclusion, I should like to say that in the 
Himalayas, as elsewhere, the aircraft is a reliable 
and time-saving means of transport at heights of 
up to 20,000 feet. + 
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Idlewild, 
the Booming 
Airport City 


‘Te keys to King Solomon’s palace were 
handed over after thirteen years of building... 
New York International Airport at Idlewild, 
begun in 1942, has broken this record, for, 
with its hangars, runways and terminal buildings, 
it has been under construction and reconstruction 
for eighteen long years. But when, in spring, 1960, 
Interavia’s New York correspondent asked the 
Port of New York Authority, overseer of the 
project, when the airport would finally be 
complete, the answer was a laconic ‘‘Who 
knows ?”” 

The Port of New York Authority’s original 
objective was to drain and fill about 1,000 acres 
of the tideland of Jamaica Bay, in order to build a 
relatively modest airport. Today the airport 
“city” of Idlewild covers 4,900 acres (twelve times 
the area of Monaco) with its terminal buildings, 
pilots’ training schools, churches, hotels, restau- 
rants, shops, banks, clubs, post offices, and even a 
printing press, which publishes an airport news- 
paper every fortnight. The total value of the air- 
port installations is about $300 million. 


December, 1947: New York-Idlewild Airport still looks like a provincial railway 


station. 
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In 1949 New York [International Airport 


recorded 18,115 aircraft movements and 226,620 
passengers. Ten years later 37 airlines—22 of 
which were foreign—ran up a total 214,298 
arrivals and departures, and 7 million passengers 
passed through the airport. Expectations for 1965 
are 230,000 aircraft movements and about 12 
million passengers. 


As Idlewild and its construction have been 
among the favourite topics of the international 
press in recent years, both Americans and non- 
Americans have been kept informed of its prog- 
ress down to the smallest detail. The well-known 
saying to the effect that every man has two native 
lands, his own and France, might be extended to 
apply to the newspaper reader, who can be said 
with some justification to have two native air- 
ports, his local one and New York. 

Since the Americans are gifted photographers, 
and nothing escapes their all-seeing lenses, the 
Editors will spare readers a circumstantial de- 
scription of the airport and confine themselves to a 
few general remarks. 


‘ is AS ant abt 








A human raree-show 


To satisfy the curiosity of non-travelling 
spectators, the tenth floor of the control tower 
has an observation deck giving an unimpeded 
view over the entire airport. With runways of a 
total length of over eight miles and taxiways with 
a length of 20 miles, there is no lack of things to 
see. For a closer look at life at the airport, how- 
ever, the visitor can pay fifty cents and board the 
a three-car “‘train’’ which will take 


. 


‘*Fliteseer,’ 
him on a twenty-minute trip of loading aprons, 
service roads and taxiways, showing him his 
fellow men in the trammels of arrival and depar- 
ture. Nothing will be concealed from him, except 
for certain departments of the Sydney H. Coleman 
Animalport, to which he will be given access 
only if he is an animal or a keeper. For the 
American Society for the Prevention of Cruelty to 
Animals, which owns and operates this institution, 
acts as a kind of ‘“‘animal air travellers’ friendly 
society” and takes very good care that no one 
disturbs its patrons by staring at them too hard. 
The Air Freight Center has an area of 5,000 square 


March, 1960: It takes twenty minutes by car to visit the most important installations 


of New York International Airport. 
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In the eleven-storey control tower at New York International Airport, the Federal Aviation Agency employs 50 air 
traffic controllers and 15 highly qualified electronic engineers. The equipment includes 30 radio transmitters, 25 receivers, 
an RDF installation, two surveillance radars, one radar for indicating airfield surface movements, two blind landing 
systems, one VOR/DME system and an extensive telephone and teleprinter network. 


Idlewild regional control centre. 


Bad weather is his business . . . The meteorological office 
at New York International Airport. 


For Those Who Like Statistics 


Personnel 


In 1959 New York International Airport employed 22,725 people, earning a total $153 million. The estimated personnel 


figure for 1965 is 32,000, earning $260 million. 


Air traffic figures 


Over the last decade New York International Airport has recorded the following increases in air traffic figures: 


feet where animals are fed, watered and given 
medical care. **. .. Delighted with your facilities, 
services and personal kindness... satisfied our 
dog was well looked after when with you,” says a 
letter of thanks from La Tour de Peilz in the 
Swiss canton of Vaud. And the all-in daily rates 
are very reasonable, ranging from $0.50 for 
canaries and parrots to $7.00 for full-grown bulls. 

But the treatment meted out to two-legged 
passengers at New York Airport is far less 
ceremonious. Despite all the organizational prog- 
ress made in recent years, certain problems still 
remain unsolved. It is still ‘‘a matter of time” 
until the traveller has run the gauntlet of health 
service, police, customs and baggage check-out. 
To spare him the trouble of having to drag his 
own suitcases with him, he is given a supermarket- 
type cart, on which he trundles his possessions 
before the watchful eye of the customs officer. 
And as he embarks on a discussion of the origin 
and price of soap, scent and cameras, the traveller 
suddenly looks up to find himself being watched 
by hundreds of pairs of eyes through large glass 
windows in the wall of the customs shed. No 
society for the protection of animals has anything 


to say about this. 





1949 1956 1957 1958 1959 

18,115 149,825 170,845 194,590 214,298 
Passengers 222,620 4,490,050 5,193,023 5,902,730 6,994,264 
Air freight (Ib) 9,160,000 | 131,203,000 | 161,201,000 | 167,982,000 | 206,806,000 
Air mail (1b) | 2,300,000 | 41,212,000 45,049,000 52,998,000 | 63,143,000 


Air movements 


Airlines using New York International Airport 


U.S. carriers 

American Airlines; Braniff International Airways; Delta 
Air Lines; Eastern Air Lines; Mohawk Airlines; National 
Airlines; New York Airways; Northeast Airlines; North- 
west Orient Airlines; Pan American World Airways; 
Riddle Airlines; Seaboard & Western Airlines; Trans 
—- Airways; Trans World Airlines; United Air 
ines. 


Here’s one passenger who doesn’t believe in travelling light. 
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Foreign carriers 

Aerolineas Argentinas; Aeronaves de México; Air France; 
Alitalia; Avianca; British Overseas Airways Corporation; 
Compafiia Cubana de Aviacién S.A.; Deutsche Luft- 
hansa; Eagle Airways (Bermuda); El! Al Israel Airlines; 
Iberia Airlines of Spain; Icelandic Airlines; Irish Air Lines; 
KLM Royal Dutch Airlines; Linea Aeropostal Venezolana; 
Qantas Empire Airways Ltd.; Sabena Belgian World Air- 
lines; Scandinavian Airlines System; Swissair; Trans 
Canada Air Lines; Transcontinental, S.A.; Varig. 


The“customs inspector rummages, the passenger gets hot under the collar... 


their money’s worth. 
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Vacuum runway cleaning. All foreign bodies which might 
be ingested into the air intakes of the jets must be cleared 
from the runway. 


and the spectators get 
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Paying onlookers at the airport (Junior obviously 
considers his fellow humans more interesting than 
the latest means of transport). 





American Airlines terminal at New York International Airport. 


Sparing the ear-drums 


Many years before the introduction of sched- 

uled jet services, Howard §S. Cullman, then 
Chairman of the Port of New York Authority, 

and at present Honorary Chairman, said “It 
would be just as useless to design planes that can- 

| not be operated into and out of metropolitan air- 


-— 


ports because of excessive noise... as it would 





— 


be to design planes that cannot fly.” 
Illuminated airline arrival and departure boards. 


HANS Branch of the First National City Bank at New York 
A International Airport; central heating plant; Our 


Lady of the Skies airport chapel. 


The sequel to this statement is well known. The 
Port of New York Authority refused landing 
permission to one of the earlier Comets without 









noise suppression and was -accused by the 
British press of giving the American jets preference 
over the British. Shortly afterwards, an ‘‘unsup- 
pressed”’ Boeing jet—on its first transcontinental 
flight—was forbidden to land at Idlewild. Other 
airport administrations on both sides of the 
Atlantic followed suit, and designers began to 
develop noise suppression systems and study 
methods of improving their aircraft’s rates of 
climb. At the same time, the Port of New York 
Authority ordered the firm of architects Bolt, 
Beranek and Newman, of Cambridge, Massa- | 
chusetts, to make a special study of the noise : Cerin 

levels of piston-engine and _ turbine-powered m 

at aircraft; the final report was 375 pages long and 
d formed the basis for later admission of jets to 
New York International Airport. 


Lufthansa ticket office. 





Although jet traffic will be entering its third 
year this October, the Port of New York Au- 
thority is not slackening in its efforts to prevent 
nuisance to the inhabitants of the airport area. 








a In 1959 alone the following improvements were - 

J initiated or completed: Extension of runway Iberia ticket office. 
he ee ft rs sages z ” — cule matters are being neglected. The Authority is 
for a fuelling system. In the words of John R. 
aircraft approaching from the north-east fly in Wiley, Director of Aviation for the Port Av- 
over a park rather than over the densely popemted thority, jet aircraft consume fuel “‘in tremendous 
ad ep Rh ine Be sapere quantities.” In 1958, saad shea Authority dispensed 
? : approximately 203 million gallons (U.S.) of 
7 feet ss 14,600 ft, toenee jets (and other alten) aviation fuel; for 1965 the jet fuel forecast alone 
to gain greater altitude over the communites of amounts to 700 million gallons. To handle this 
* Mapes and South Ozone load, the Authority is studying a multi-million 


dollar fuelling system for the central terminal 
area. 


The attention given to the noise abatement In other words—come fair weather or foul, 


problem does not, of course, mean that other 








Idlewild will carry on building. ++ 
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INDUSTRY 


@ Selenia SpA (Industrie Elettroniche Associate) is the 
name of a new major Italian electronic company with 
a capital of 4,500 million lire ($7.2 million) formed by 
Raytheon Company (40 percent), Finmeccanica (40 
percent) and Societa Edison of Milan (20 percent). 
The company will initially use the existing plants of 
the two Italian groups’ subsidiaries, namely the 
Microlambda plant at Fusaro near Naples, and the 
SINDEL (Societa Industrie Elettroniche, the Edison 
subsidiary) plant on the outskirts of Rome. Manufac- 
turing will be concentrated at Fusaro, while head 
offices and engineering laboratories will be at the 
SINDEL facilities. Combined area of the two facilities 
is 300,000 sq.ft., and the combined work force of 
about 700 is expected to be increased to around 2,000 
over the next two years. Raytheon will provide man- 
agement and technical assistance, in addition to plan- 
ning the management organization. 

The new company’s programme calls for the pro- 
duction of commercial and military electronic equip- 
ment with emphasis on the development of entirely 


What's in the Air? 


new commercial products. Initial production assign- 
ment will include the electronic equipment for the 
Italian portion of the NATO Hawk programme 
(Raytheon is, of course, prime contractor for the 
Hawk in the United States, while Finmeccanica is 
prime contractor for the Italian programme). Selenia 
will also produce radar, industrial controls, microwave 
communicaions equipment and other commercial 
items not only for the Italian market but also for the 
general European market on the one hand and other 
world markets with assistance from Raytheon’s 
overseas sales organization. 

This is the second announcement in recent months 
of a major move to expand the Italian electronics 
industry, in each case with American participation. 
Details of the agreement between RCA International 
and Istituto per la Ricostruzione Industriale for the 
creation of an important electronics industry in 
southern Italy were described in the May issue of 
Interavia. 


@ General Electric Company and Nord-Aviation have 
signed an agreement giving the U.S. company licence 

























Swissair’s Douglas DC-8 “‘Jungfrau’’ covered the distance between New York and Geneva (3,930 miles) in the record time 


of 6 hours 27 minutes at the beginning of July. Average speed was 638 m. p.h. The aircraft carried 121 passengers and 12 


crew members. 


Designed especially for mountain operations, the Agusta-Bell 47-G3 Super Alpino helicopter has been subjected to strenuous 
Swiss Army operational testing in the Jungfrau region. 





























production rights for the French-designed SS.10 and 
SS.11 wire-guided anti-tank missiles. The agreement 
runs for ten years and calls for Nord-Aviation to 
provide General Electric with full technical advice on 
production of the missiles, dispatch technical person- 
nel to assist in setting up the production line and pass 
on all information regarding future development of 
the SS.10 and SS.11. General Electric is to pay Nord- 
Aviation a licence fee and royalties on all missiles 
manufactured, and will also pass on to the French 
company details of experience gained in actual pro- 
duction. 

General Electric says that production of the missiles, 
with components supplied from France, could begin 
within 13 months (provided appropriate orders are 
received); full U.S. production could begin in about 
16 months’ time. 
e@Ishikawajima Heavy Industries is studying the possi- 
bility of producing T58-8 turbine engines in Japan 
under a technical licence agreement with General 
Electric Company, similar to the arrangement for 
production of the J79-7 engines. Under a recently 
concluded agreement with General Electric, Ishikawa- 
jima will produce 220 of the latter jets to equip the 
F-104s on order for the Japanese Air Self-Defense 
Force. The two companies have reportedly already 
exchanged drafts for the proposed technical licence 
agreement concerning T58 engines, which are intended 
to equip helicopters for the Defense Agency. The 
agreement calls for payment of about $1 million 
royalties and a licence fee for the technical aid involved. 
The Defense Agency is currently studying the purchase 
of helicopters, possibly including the Sikorsky S-61, 
Vertol 107-2 or the Bell HU-1B. 


@ Kawasaki Aircraft Company is planning an outlay 
of some 500 million yen ($ 1.4 million) for production 
of the Vertol 107 helicopter under a technical agree- 
ment with Boeing Airplane Company. No major 
capital investment will be made, as the company’s 
Kobe plant, currently used to produce Bell 47-G 
helicopters, can be made available for Vertol assembly 
with slight modifications. Kawasaki estimates that the 
first Vertol 107 will be completed in about January 
1961. Mass production should begin about May 1962; 
current planning calls for production of 90 helicopters 
by the end of 1969. 


@ Nihon Aeroplane ManufacturingCompany (NAMCO). 
has now finalized production plans for the YS-11 
turboprop medium transport (for details of this air- 
craft see Interavia No. 1, 1960, pages 100-101). Main 
production contracts have been awarded to the six 
associate firms as follows: Mitsubishi Heavy Indus- 
tries—fuselage and final assembly (54.1 percent of 
total), Kawasaki Aircraft—wing and engine nacelles 
(25.3 percent), Fuji Heavy Industries—tailplane (10.3 
percent), Shin Meiwa Industry—rear fuselage (4.74 
percent), Japan Aircraft—aileron and flaps (4.89 
percent) and Showa Aircraft—honeycomb structure 
(0.54 percent). 

Total investment for the production of four experi- 
mental YS-11s will be 2,157 million yen ($ 5,990,000). 
NAMCO capital is to be increased in October of this 
year to a total 1,350 million yen, with 750 million yen 
provided by the Government and 600 million yen put 
up by the civil companies. 


@ American Machine & Foundry Company has re- 
ceived a $81,576,000 Air Force contract to construct 
36 new Titan ICBM launcher systems to equip four 
Titan squadrons (nine launchers each) located at 
Ellsworth AFB, South Dakota, Mountain Home 
AFB, Idaho, Larson AFB, Washington, and Beale 
AFB, California. The new contract brings AMF’s 
participation in the USAF ballistic missile programme 
up to a total of $166 million. 

AMF built and installed the original prototype 
launcher system at Vandenberg AFB, California, and 
is also building and installing three training launchers 
at Vandenberg (no operational Titan squadrons will 
be based at Vandenberg). The same company is 
installing the first 18 operational launchers for the two 
Titan squadrons based at Lowry AFB, Colorado; the 
first squadron should become operational in the 
summer of 1961. 

@ Avco Corporation’s Lycoming Division has been 
awarded a $7.2 million USAF contract for develop- 
ment and qualification of a more powerful version of 
its T55 gas turbine engine. The 2,200 s.h.p. T55-L-5 
will power the U.S. Army’s new 3-ton YHC-1B 
helicopter and recently passed its 50-hour preliminary 
flight rating test. Work on the new engine has begun 
at Lycoming’s Stratford, Conn. plant under an earlier 
letter contract. First deliveries are scheduled for 
August. 
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June 22nd, 1960. 





The Fiat 4700 shaft turbine, which is to be used in the Fiat 
7002 helicopter now under development, completed a 30-hour 
preliminary flight rating test in June. The engine shown 
here has already 1,000 test bed hours behind it (at a power 
of 550 gash. p.). 


The Boeing 707-120B with four Pratt & Whitney JT3D turbofan engines made its first flight at Renton, Washington, on 


@ Leon A. Swirbul, President of Grumman Aircraft 
Engineering Corporation, died on June 29th, 1960, 
after serving with the company for more than thirty 
years. 


@ The Belgian airframe industry expects to get con- 
tracts valued at 5,500 million francs ($110 million) 
under the joint European F-104G production pro- 
gramme. A further 8,600 million francs ($172 million) 
will go to the engine industry, and 7,400 million 
francs ($148 million) to the electronics industry. 
These figures have been announced by Belgian 
Defence Minister Arthur Gilson, who added that 
without these new orders the country’s aircraft 
industry would have been facing the threat of a 
closedown. The contracts will provide employment 
for an additional 7,500 workers. 


AIR TRANSPORTATION 


@ Ethiopian Airlines plans to launch the first scheduled 
trans-Africa service north of the Equator, linking 
Ethiopia to the West African countries of Ghana, 
Guinea and Liberia. Air agreements are already being 
negotiated with the three states and are expected to 
become effective in August. The new service will 
greatly reduce flying time between East and West 
Africa, since at present flights are made via Europe, 
with connections at Paris, Frankfurt or Athens, as 
well as at Cairo and Khartoum in East Africa. 
Ethiopian Airlines is currently operating Douglas 
DC-6Bs to Europe and the Middle East and has just 
ordered two Boeing 720B jets. 


@ The Mali Federation (comprising the ex-territories 
of Senegal and French Soudan) has passed a bill 
covering the establishment of a national flag carrier, 
Air Mali, a new company which the Minister of 
Transport says is to be developed in two phases. The 
first step will be the formation of an administrative 
and commercial organization, with sufficient capital 
to lease aircraft for operation under the Mali colours 
and to handle the transportation of Government 
Officials and civil servants. The second phase will 
cover the purchase of aircraft and the organization of 
a network of domestic services with its own fleet. The 
Government is to provide 35 million CFA francs 
($140,000) in funds for the new company, which 
however must become self-supporting in the future or 
be wound up. 


@ Deutsche Lufthansa and the West German Transport 
Ministry have for some time been studying the 
question of Lufthansa’s future aircraft fleet. To fill 
its quota of 30 percent under the Air Union agreement, 
Lufthansa will have a requirement for something like 
30 more aircraft over the next five to seven years. 
Current talks are believed to revolve around projected 
orders for the Caravelle VI, powered by two Rolls- 
Royce Avons (RA.29 Mk.531), offered at a price of 
DM 13 million ($2,857,000) each without spares, or 
DM 15—16 million ($3.6 to $3.8 million) including 
spares. An initial order will probably be placed for 
seven aircraft, but no final decision or contract 
announcement can be expected for some time. The 
Bundestag Transport and Budget Committees are 
planning an examination of Lufthansa’s situation in 
the House, and no new aircraft orders can be expected 
until these hearings are completed, probably in the 
autumn of this year. 






@ CSA Czechoslovak Airlines is to open a new Prague- 
Jakarta service as soon as preparations have been 
completed in the Indonesian capital. CSA will operate 
the route with Tu-104s, with intermediate stops at 
Cairo, Bombay and Rangoon. Garuda Indonesian 
Airways is to act as general sales agent for CSA in 
Jakarta. 











@ Iraqi Airways Director-General and five other top 
Officials have been touring Europe for discussions 
with various countries on the question of assistance 
for the company. Points of call include Budapest for 
talks on technical cooperation and mutual aid, London 
for talks with BOAC regarding the training of Iraqi 
personnel in Britain, and Zurich for talks with Swiss- 
air. Earlier, visits had been exchanged with SAS, and 
rumour has it that Aeroflot would also be interested 
in providing assistance. 





























































The first prototype of the Avro 748 twin-turboprop airliner 
began flight testing on June 24th, 1960. To date eleven of 
these aircraft have been ordered, and another 300 are to be 
built under licence in India to replace the Indian Air Force's 
Dakotas. . 


Hughes Tool Company, Culver City, with U.S. Navy 
backing, has developed a new type of over-water hovercraft 
(bottom) known as the Hydrostreak. Unlike earlier vehicles 
of this category, the air cushion is held under the craft by 
means of “water walls.” Top, drawing of an aircraft 
carrier and missile launching platforms designed to the same 
principle. 
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U.S. Army Bell helicopters render valuable services after the earthquakes in Chile. Within one week they covered more than 
4,000 miles in search and rescue operations. 


@ Stockholm’s new Arlanda Airport was opened to 
SAS’ DC-8 jets operating the North Atlantic services 
at the end of June. Earlier the carrier had been using 
Copenhagen’s Kastrup as DC-8 terminal. 


@ Ansett-ANA has paid a £A 5,000 deposit to Sikorsky 
Aircraft Division of United Aircraft Corporation as 
evidence of serious interest in the S-61 helicopter and 
to reserve an early position on the production line. 
R.M. Ansett points out, however, that this action and 
the interest already shown in France’s Super Brous- 
sard should not be interpreted as a firm decision to 
purchase. In both cases, development of the aircraft 
on acceptable lines and other circumstances would 
affect the carrier’s final decision. 


@ The Paris Airport Authority has begun construction 
of a new freight terminal building near the existing 
South Terminal building at Orly. The older building 
is being used for freight handling until the new 
premises are completed, some time next year. 


@ Avianca (Aerovias Nacionales de Colombia) is to 
purchase two Boeing 720Bs for introduction into 
service on the Bogota-Jamaica-New York run in the 
autumn of 1961. The company will also lease jet air- 
craft for employment this autumn on the once-weekly 
service from Bogota to Lisbon, Madrid, Paris and 
Frankfurt. 


e@ Air France has now confirmed an order for an 
additional three Caravelle IIIs for delivery in April, 


May and June 1961. This brings the carrier’s order for 
this version up to 15 aircraft (total Caravelles 27) and 
represents the first phase of a new aircraft procurement 
programme covering a total of six Caravelles and three 
more Boeing 707s. 


The French flag carrier is also seeking Government 
approval for the purchase of two further Caravelles, 
one for Air Liban and the second for Tunis-Air. Air 
Algérie has decided to order two more Caravelles to 
bring its fleet strength up to six. Alitalia has recently 
confirmed an option on four, making a total of eight, 
and plans a fleet of 12 by early 1962. 


@ The Civil Aeronautics Board is making a formal 
investigation of the airline industry’s mutual aid pact 
covering financial assistance to a carrier affected by 
strike. The arrangement was set up in 1958 by six 
U.S. trunk carriers with CAB approval and has since 
been expanded to cover ten carriers. CAB is trying to 
determine whether the pact encourages coordination 
of tactics in collective bargaining with labour unions. 
Under the plan, airlines affected by a strike receive 
compensation in respect of extra revenue earned by 
the other carriers; to date about $ 7 million has been 
paid out following four strikes. 


@ The Italo-American agreement authorizing Alitalia 
to operate from Rome to Los Angeles in exchange for 
new landing rights for U.S. carriers in Italy is to be 
postponed until the end of 1960—according to Italian 
newspaper sources. The aim is reportedly to reduce 


Transports Aériens Intercontinentaux occupied a new hangar at Orly Airport, Paris, at the end of June. The hangar can house 
six Douglas DC-8 jet airliners, covers an area of 168,000 sq.ft., has 1,000 tons of steel framework, six double doors each 


weighing 30 tons and 288 fluorescent lamps (400W’ each). 


























friction between the United States and the Nether- 
lands (Washington has refused to grant KLM similar 
rights). The U.S. and Italian Governments, however, 
are shortly expected to exchange notes on the follow- 
ing points: 1) agreement on Alitalia traffic rights 
between Montreal and Chicago; 2) the transmission 
by Italy to the United States of traffic statistics (pas- 
senger origin figures?) for routes operated by both 
Italian and U.S. carriers. 


@ The Military Air Transport Service has been 
ordered by the U.S. Department of Defense to turn 
over a substantial portion of military mail for ship- 
ment overseas by commercial air cargo carriers. 
MATS’ mail volume is estimated at 5,000 tons a year 
with a dollar value of about $ 4.6 million. 


Theme with variations: the 8th World Gliding Champion- 
ships at Cologne (cf. Interavia No. 7, 1960, page 866) 
offered plenty of opportunity for comparing sailplane 
models. Even among the members of the standard class there 
was considerable variety in detail, as revealed by this 
series of pictures of tail units (O = openclass; S = stand- 


ard class): FS 24 Phoenix I, No. 3 (O, Federal Republic 
of Germany ); SZD-24 Foka, No. 58 (S, Poland) ; Standard 
Austria No. 57 ( S, Austria); Elfe M, No. 17 (O, Switzer- 
land); EoN Olympia 419X, No. 7 (O, Britain) and John- 
son RHJ-6 Adastra, No. 24 (O, USA). 











@ British United Airways, the new independent opera- 
tor combine created last March by the merger of the 
Airwork Group and Hunting-Clan Air Transport, 
announces that reorganization is now virtually com- 
plete. Three companies will retain their present names 
and individuality although they are wholly-owned sub- 
sidiaries of British United Airways. These are Airwork 
Services Ltd., a specialist organization at Hurn con- 
cerned with engineering, design and development, 
training and aircraft sales; Aviation Traders (Engi- 
neering) Ltd., an engineering. and maintenance organi- 
zation at Southend; and Channel Air Bridge Ltd., 
passenger and vehicle ferry operator from Southend 
to the Continent. The Helicopter Division comprises 
the former Airwork Helicopters and Bristow Heli- 
copters, which have ceased to exist as separate entities. 
Other Airwork subsidiaries which have been fully 
absorbed are Air Charter, Morton Air Services, Olley 
Air Services and Transair. 
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Three Rolls-Royce R.B. 163 by-pass jet engines) 





Speed 
The ultimate subsonic speed. Maximum cruising speed is 606 mph (970 
km./hr.) - M. 0.875 at 25,000 ft. (7620 m.). 
Speed for best operating economy is 585 m.p.h (936 km./hr.) - M.0.87 
at 32,000 ft. (9753 m.). 
a- 
1e Economy 
ft, A.T.A. cost per seat-mile 1.0 cent, or 0.86 penny, assuming 900 statute mile 
n- stage with 100 economy-class seats. 
es s 
y- Size 
‘k Capacity is designed for expected increases in traffic and frequency in the 
ie 1960’s and onward. 
t, ‘ 
“4 Airfield Performance 
i- Able to use runways less than 6,000 ft. (/830 m.) long when fully loaded 
E. to 105,000 Ib. 47,625 kg. Docile handling. Will have automatic landing for 
id safe all-weather operation. 
» Quietness 
5 Rear-mounted engines give an exceptionally quiet cabin. Exterior noise is 
ly no more than that of present propeller-driven short-haul liners. 
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xX Minds’ 1 Thought 


What is the third bee from the left thinking about? Supplying the queen. 
And the rest? Supplying her too; keeping her at full efficiency, peak productivity. 
It's a full-time job for the whole hive. 
AIR BP thinks the same way about the same job—keeping the queens of the air fuelled and serviced, 
taking the minimum time about it, taking infinite pains to ensure that everything—fuels, lubricants, special 
products—is as perfect as man can make and machine can deliver. The completeness of AIR BP 
service is not confined to the largest airports; at the smaller airfields the operator can rely 
on the full treatment, the same quality control, the speed and efficiency that come 


from trim organisation and up-to-the-minute equipment. 





AIR 
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MORAVA L 200 
WINGS OF COMMERCE 


e Aircraft for men of standing 


luggage on wings of Morava. 


OM be i PO L Foreign Trade Corporation 11 Washington Stree Pr 
cs 


Agents: 


Argentina: Dr. Mario Insua, Arena/es 1161, Buenos Aires — Australia: Phoenix Aviation 
Co. Ltd., 240, Rundle Street, Adelaide — Austria: Ing. Alfred Rutte, Berggasse 16, 
Wien IX — Belgium: Raymond Heuvelmans, 36, Avenue Albert-Jonnart, Bruxelles — 
Brazil: Cia. Latino Americana de material aerondutico, 141, Praga Julio Prestes, Sao 
Paulo — Denmark: Hammers Luftfart, Vesterbrogade 54, Kobenhavn — Eire: Buckley's 
Motors Ltd., Shanower Road, Whitehall, Dublin — Federal German Republic: Aircraft 





Aircraft for those who cannot be dependent on airline schedules 

¢ Aircraft for those who must be able to go anywhere at any time 

Aircraft for travelling all over the world, comfortably and safely 

Easy piloting, flight speed—280 km per hour, ceiling—6600 m, flight range— 


1700 km, fuel consumption—27 litres/100 km. 2 Walter M 337 motors with super- 
charger and direct fuel injection carry a pilot, four passengers and 110 kg of 


G. Krautheim G.m.b.H., E/sa Brandstrémstr. 34, Nirnberg — France: E.A.M., 46, Rue 
Jacques-Dulud, Neuilly-sur-Seine, Seine — Great Britain: Aircraft and General Finance 
Corporation Ltd., 3 Red Place, Green Street, London W 1 — Holland: R. Uges dr. Esq., 
Handelsmaatschappij Het Oosten, Thierenskade 27, Rijswijk Z.H. — Norway: Aero 
Electric, Radhusgaten 7 B, Osio — Paraguay: Enrique Bendlin, Estrella 194, Asuncién — 
Sweden: Hammers Luftfart, Vesterbrogade 54, Kobenhavn (Denmark) — Switzerland: 
Krautheim Aircraft Ltd., Oerlikoner Str. 27 Zirich. 
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Jet trainer 
built in quantity 


for the Italian Air Force 





Max. level speed 440 kts 


Mach number 0.8 

Take-off in 1,180 ft 

Landing in 920 ft 

Climb to 20,000 ft in 5' 48” ai 
Ceiling 41,800 ft oneal and air-conditioned 
Range 600 n.m. oar: 


Pressure fuelling. 





Ejection seats, operation synchro- 
nized with jettisoning of canopy. 








Founded in 1912 
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From Ireland to Australia, from Alaska 
to Iran, the twin engine turboprop F-27 
“Friendship " makes new friends daily. 
The comfort, speed and reliability of 
this trim, medium-sized airliner have 
been widely recognized since its intro- 
duction in 1955, and it is becoming 
increasingly popular for commercial 
passenger and private industrial pur- 
poses. 


Contributing to the dependability, and the safety, of the F-27 
is the superior quality Autolite wire used in the plane's 
electrical systems. Autolite Type B-1 Cable, used by Fokker 
in the " Friendship " series, exceeds the basic Military Speci- 
fications of the United States Government. 

This wire, like all Auto-Lite Aircraft and Electronic Wire, 
guarantees lightest weight and smallest uniform diameter. 
Like all Autolite Wire, it is resistant to abrasion, solvents 
and impact . . . will not support fungus growth . . . is definitely 
flame resistant. Rigorous and continuous performance tests 
give all Autolite Aircraft Wire high ratings for temperature 
stability and for cold flexibility. 


THE 
ELECTRIC 
AUTOLITE 
COMPANY 


New York 17, N.Y., U.S.A. 


Upon request, Autolite will 
be glad to supply samples, 
specifications or a complete 
listing of all the approved 
Aircraft, Electronic and 
Industrial Wire that is manu- 
factured to Military Specifi- 
cations. Write to... 


Export Division ¢ Chrysler Building °¢ 


ORIGINAL 
EQUIPMENT 


AIRCRAFT 


WIRE / 
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Autolite Wire has been selected ‘by manufacturers as 
original equipment in propellor driven, turboprop and jet 
aircraft for power and lighting circuits, relays and various 
electrical connections. It is widely used, also for maintenance 
and modification work. 


From two modern plants, both recognized on Government 
Qualified Products Lists, Auto-Lite supplies wire to airframe 
makers, airlines and Government agencies all over the 
world, as well as to numerous divisions of the United States 
Department of Defense. 


Ce PO 





Specification MIL-W-5086A, Type II, B-1 


AUTOLITE AIRCRAFT CABLE 


A light-weight, flexible, small-dia- through 12. Also offered in Shielded 
meter low tension wire. Conductor version (MIL-C-7078A) below with 
of tinned copper strands, insulated closely-woven tinned-copper shield 
with PVC, designed for general air- over basic wire. 

craft use up to 600 volts and at con- 

tinuous conductor temperatures up to Type |, Ill and other Type Il wires in 
105° C White, with close-weave this same Military Specification Series 


white glass braid plus clear extruded 


are also available in sizes 22 through 
nylon jacket. Available in sizes 22 0000. 


Specification MIL-C-7078A, Type Ii, B-1 
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all measurements 
on feeder-antenna 
systems 











all 
measurements 
on transmitters 





VSWR METER TYPE 10 201A 


Incorporates VHF/UHF oscillator. 
Frequency range : 65-500 Mc/s, 

on a single direct reading scale. 
Nominal reference impedance : 50 ohm. 
Direct reading reflection coefficient 

p: 0-1 (+ 5%). 
3 VSWR scales : 1-co, 1-2, 1-1.3 
se SWR scale. 

ower supply : A. C. 40-400 c/s. 


R.W. METER TYPE NTO 101 


Permits rapid adjustment of 
transmitter/feeder/antenna systems. 
VSWR checking. 

VHF and UHF power measurements. 
No external power source required : 


1 - Power measurements. 


Frequency range : 75-500 Mc/s. 


2 scales : 0-7 watts 
0-25 watts 
Nominal resistance : 50 ohm. 
Load resistor : type S 601 (5 watts) 
type S 602 (25 watts). 


LITERATURE FREE ON REQUEST 


} direct reading. 
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REFLECT OMETER-WATTMETER 


SOCIETE ANONYME AU CAPITAL DE 
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LABORATORY MEASUREMENTS 


a = 4 
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VSWR METER 
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FIELD MEASUREMENTS 







power and 
load-matching 
measurements 





LOAD RESISTOR 











Type S. 602 


2 - VSWR measurements. 


Frequency range : 75-500 Mc/s. 













































Nominal impedance : 50 ohm. ee 5. L 

VSWR scale: 1-o°, es yO 

Direct reading from 3 watts upwards. i TOS 
Modulation control : by built-in 3 


jack. 1 Lhe 3 4 
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1.650.000 NF 














Pre-loaded ball screws, up to 95/ efficient, 


operate at-52 C to over 400 C with no backlash... 








RECIRCULATING BALLS 


BALL RETURN TUBE 
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WIPER SEAL 







PRECISION GROUND 


SCREW THREADS © 
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SECURING BOLT 
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PRELOAD ADJUSTING SHIM 


... ANOTHER 





ENGINEERING ADVANCE 
FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce pre-loaded ball screws.* 
These ball screws achieve a minimum efficiency of 90% and they 
can operate within a temperature range of —52° C to 400° C with- 
out lubrication, and up to 170° C when lubricated. 


Machined and ground to the highest standards of precision en- 
gineering Bristol Siddeley pre-loaded ball screws greatly increase 
transmission efficiency. They reduce the power required for actua- 
tion by as much as 80%, when converting rotary drive into linear 
output or force input into torque output. By eliminating backlash, 
with pre-loading, they give precise control over very small incre- 
ments of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they provide a 
predictable operating life which is much longer, require much less 
maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its particular 
application. The ball screws are made automatically reversible or 
with controlled ‘‘no-back,”’ with multiple or single circuits. Bristol 


Siddeley pre-loaded ball screws have been proved as the most 
efficient method of converting rotary into linear thrust in over 
2,700 engineering applications in many branches of industry. They 
have been designed already with rated operating load capacities of 
370,000 Ib (825,000 lb maximum static load) but the maximum 
potential operating load is, in most cases, limited only by the 
requirement. 





Bristol Siddeley ball splines have been developed to 
eliminate the disadvantages of conventional splines. The 
designs are very effective in minimising friction, particularly 
when high torsional and bending loads are imposed during 


linear movement. 











*Complete technical and manufacturing co-operation with Beaver Pre- 


cision Products Inc, Detroit. 

For further information please write to J. B. Starky, Sales 
Manager (Ball Screw Division), Bristol Siddeley Engines Limited, 
PO Box 17, Coventry, England. 
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What's New in Electronics ? 





@ AB Elektrisk Malmletning, Stockholm, manu- 
facturer of geophysical instrumentation, has recently 
commenced deliveries of five and twelve channel 
direct-writing pen recorders. The DS-1195 five chan- 
nel instrument illustrated here was originally devel- 
oped for use in airborne prospecting operations to 
register the outputs of the electromagnetic detection 
equipment. The unit operates from a 12 or 24 volt 
power source, and the paper transport speed can be 
altered by changing the gearwheels of the drive motor. 
The recording trace is produced by heated pens bear- 
ing on the surface of the wax-covered recording paper. 
Trace thickness can be adjusted by rheostat control 
of the heating current to the recording pens. 








@ Minneapolis-Honeywell Regulator Co., Boston, 
Mass., has developed a new six-ounce rate gyro 
(Type M-100) that provides constant damping with- 
out the use of heaters. The unit is suitable for military 
aircraft and missile applications, as well as for auto- 





@ Hughes Aircraft Company, Culver City, Calif., has developed a helicopter-carried electronic air de- 


pilot damping, radar antenna stabilization and control fence system designated “‘Airtrac."” The United States Marine Corps will be the first branch of the armed 
installations. The first commercial production is for services to be equipped with the system, which electronically coordinates the firing of Terrier and Hawk 
the Lockheed Aircraft Corporation, which will use the guided missile batteries. The complete equipment is installed in five 3,500 pound aluminium shelters and 
gyros in autopilots for F-104 aircraft to be manufac- transported to the operational area by trucks. The shelters are then carried by helicopter to the isolated for- 
tured for West Germany. The new gyro is only 2% ward areas. 


inches long and is illustrated here in comparison to With “‘Airtrac” an air defence commander can observe hostile targets as radar tracks and assign them to 
the size of a cigarette. It assures constant damping missile batteries, even though the anti-aircraft batteries may be dispersed over a wide area. Four or more 
over a range of temperatures from minus 65° to plus Terrier or Hawk batteries can be coordinated against aircraft attempting to penetrate the defence zone. The 
250°F. Damping is accomplished by displacement of equipment is capable of handling a large number of targets simultaneously, the battery commands and target 
silicone fluid through flow gaps, and any variation in position data being transmitted by automatic digital data links. 

the viscosity of the damping fluid is compensated by 
a change in the gap area, thus maintaining a constant 
damping ratio. 








@ The National Bureau of Standards, U.S. 
Department of Commerce, Washington D.C., has 
recently conducted a performance study of corner- 
reflector antennas. The results of this evaluation 
by the Bureau’s Central Radio Propagation Lab- 
oratory provide comprehensive information on 
designing high performance, economical corner- 
reflectors. The experimental antenna used for the 
investigation consisted of two wooden lattice 
frames, each 12.3 ft in length and width. The 
frames were pivoted along the same axis, and the 
angle of aperture could be varied from 20° to 180°. 
The reflectors were of overlapping strips of alu- 
minium sheet and, as the dimension 12.3 ft re- 
presents five wavelengths at 400 Mc/s, removal of 
one strip would subtract 0.2 wavelength from the 
surface. A range of experiments was carried out 
to determine the influence of width and length of 
reflecting surfaces, dipole position, and aperture 
angle on the performance of the system. 























@ Bendix Aviation Corporation, Detroit, Mich., 
has been appointed sole distributor and service re- 
presentative for machine tool numerical control 
systems manufactured by Ferranti, Ltd., Manchester, 
England. The Ferranti inspection machine illustrated 
is designed to inspect machined parts by the co- 
ordinate method to an accuracy of 0.001 inch. Parts to 
be examined are mounted on the horizontal surface 
plate, and the inspector moves an inspection probe in 
either longitudinal or transverse directions between 
the points on the part to be measured. The movement 
of optical gratings attached to the longitudinal and 
transverse axes of the machine creates a fringe pat- 
tern which actuates photo-electric cells. Changes in 
light intensity are converted into pulses that are stored 
and presented continuously in two five-figure groups. 


@ Perkin-Elmer Corporation, Norwalk, Conn., has 
introduced a miniature infrared source for calibrating the 
heat-seeking head of infrared guided missiles and other 
infrared sensitive elements in the 200°C to 600°C tem- 
perature range. The source, termed Model PE 521-6, 
provides an accurately adjustable source of infrared 
radiation when used in conjunction with the Model PE 
521-5 temperature controller. The radiating element of the 
unit is seen on the left of the illustration, and consists of a 
heated silver core with a conically shaped cavity. The sur- 
face of the cone is coated with a refractory material to in- 
crease its emissivity. A twenty-five foot extension cord can 
be used to connect the temperature controller and radiant 
element for remote operation. 








YU \ 


TT 






@ Cornell Aeronautical Laboratory Inc., Buffalo, N.Y., 
has developed an experimental machine designated the 
Mark! perceptron, which can be trained to automatically 
identify objects and patterns such as letters of the alpha- 
bet. The machine is an electromechanical device consist- 
ing basically of a ‘sensing unit” of photo cells which views 
the pattern, “association units” which contain the ma- 
chine’s memory, and “response units” which visually dis- 
play the pattern recognition response. The perceptron 
research programme is under the sponsorship of the In- 
formation Systems Branch of the Office of Naval Research, 
with the assistance of the Rome Air Development Center 
of the Air Research and Development Command. The 
Mark | perceptron is a limited capacity version of what may 
become a range of pattern recognizing machines which 
would be employed in the processing of non-numerical 
information. 
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e Collins Radio Company, Dallas, Texas, has installed the first two communications networks for trans- 
mitting business, scientific, military and industrial information over a telephone network at the highest 
speeds so far achieved with commercial type equipment. One installation is used by the Army Signal Corps, 
while the second, illustrated here, connects the Douglas Aircraft Co. plant at Charlotte, North Carolina, to the 
Douglas computer centre in Santa Monica, Calif. This coast to coast link-up enables engineers at the Char- 
lotte plant to send missile design problems on punched cards to Santa Monica and get the answers back the 
following morning. The handling capacity of the installation is nearly 200 cards per minute, and Douglas 
officials state that apart from supplying the urgently needed answers in 4 to 7 days less time than before, the 
Collins card transmission system represents a third of the cost of installing computer facilities at Charlotte, 
also results in more efficient use of the computer centre and personnel already established at Santa 
onica. 


@ Ciba (A.R.L.) Ltd., Cambridge, England, 
recently demonstrated the Eidophor colour pro- 
jection television system in London. The basic 
principle of the system was devised in 1939 by 
Dr. Fritz Fischer of the Swiss Federal Institute of 
Technology in Zurich, but remained unexploited 
until the firm of Dr. Edgar Gretener AG of Zurich 
secured the backing of Ciba to bring the system 
to its present stage of development. In the Eidophor 
projector a powerful light-source emits a beam 
which is reflected through a special system of 
mirrors and lenses from a film of oil on a concave 
mirror and illuminates the screen. The film of oil 
on the mirror is bombarded by an electron beam 
from a television tube, causing momentary in- 
equalities in the uniform surface of the oil layer. 
These inequalities cause the light to be varied in 
such a way that the picture is produced on a 
screen, either in black and white, or in colour. The 
Eidophor system as at present developed enables 
a colour picture of 12 to 16 ft to be projected ona 
theatre screen, or a black and white picture 24 ft x 
32 ft. The quality of the picture is equivalent to 
that obtained in normally good cinema projection. 


’, 
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Automatic Flare-Out and the VC.10 


By F. H. Bevan, Transport Aircraft Controls Division, Elliott Brothers (London) Limited. 


‘Thee has been much discussion recently about the possible introduc- 
tion of automatic landing in the next generation of public transport 
aircraft. In Britain this has been brought about largely because of the 
success of the Blind Landing Experimental Unit in developing a 
military automatic landing system. It has long been apparent that if 
auto landing can be made a practical proposition for civil aircraft 
operation in relation to the amount of equipment involved and the 
safety standards to be achieved, it could be used to advantage by the 
airlines not only to overcome the restrictions of bad weather operating 
minima, but as an advanced technique for improving landing perform- 
ance in all conditions. Great Britain has now taken a positive lead 
in the design of such systems for civil applications, and one of the air- 
craft which will incorporate auto control to touch down is the Vickers 
Armstrongs VC.10, currently being built for the British Overseas Air- 
ways Corporation. The automatic control equipment for this air- 
craft is being designed by the Transport Aircraft Controls Division 
of Elliott Brothers (London) Ltd., working in conjunction with 
Vickers Armstrongs and Boulton Paul Aircraft Ltd. 

In considering such a system for civil operation many factors must 
be taken into account. For passenger carrying a very high level of 
operating safety is essential, and this necessitates considerable 
multiplication of equipment to ensure that the aircraft landing perform- 
ance on automatics is maintained under widely varying conditions. 
The safety requirements also extend to associated ground guidance 
installations which must operate as elements in the complete auto 
landing control system. In addition, if operation is not to be restricted 
to a small number of airfields, the system employed must make use 
of internationally recognized ground guidance installations and be 
insensitive to the normally accepted tolerances on such equipment. It 
is clear that an international solution to the all-weather capability prob- 
lem for civil aircraft will not be arrived at in the immediate future. 


It is BOAC’s desire, however, that the maximum possible advance 
towards all-weather capability be made in equipping the VC.10 air- 
craft, and that the aircraft and its major systems should from the start 
incorporate the basic design features necessary for the performance of 
automatic landing. BOAC has proposed, therefore, that the aircraft 
carry, in the first instance, a system capable of automatic pitch control 
to touch down, while azimuth control below some defined height 
remains with the pilot. This proposal is based on the principle that in 
the BLEU type of system the aircraft is equipped with a radio altimeter, 
which is used for pitch guidance in the landing manoeuvre, and that 
no additional ground equipment is necessary at the airfield. It will 
therefore be possible to use the system at any airfield runway which 
has an ILS approach aid and a reasonably level and obstruction-free 
under-shoot area. Such systems have been designated ‘‘autoflare”’ to 
distinguish them from the overall automatic landing systems. ‘‘Auto- 
flare” may be defined more accurately as automatic pitch control of an 
aircraft from the time it leaves the steady state descent path determined 
by the airfield glide slope to the time it touches down on the runway. 
As applied to the VC.10 this includes automatic throttle control of 
airspeed. Azimuth steering of the aircraft during the autoflare manoeu- 
vre is performed manually by the captain, and drift angle at touch 
down is removed in the normal manner. 

In the main the autoflare system in the VC.10 can be said to be a 
“stepping stone’”’ towards automatic landing, especially where safety 
concepts can be proved; but as it is by no means clear just when 
international operation of a full auto landing system will be possible, 
it is reasonable to consider what advantages can be gained from the 
use of autoflare alone. It has been found that pilots find it easier to 


establish azimuth information from external references than height 
information. A great deal has already been done to improve runway 
markings, lighting etc. to ease the pilot’s task on the approach, but to 
ensure sufficient visual clues in pitch for safety in the landing manoeu- 
vre remains a problem. One major advantage to be gained therefore 
from the use of autoflare is that of safety. Statistical analyses have 
shown that fatal landing accidents occur at a rate somewhat less than 
1 per million landings and that roughly '4 of these are due to the 
pilots having inadequate visual guidance in pitch during the landing 
manoeuvre. This figure, not large in itself, is nevertheless significant 
in the eyes of both the operator and the insurance assessor, and clearly 
the situation could be improved with the introduction of a reliable 
autoflare system. 

The difficulty of controlling an aircraft visually in pitch in a con- 
sistent and safe manner during the landing has other consequences 
which, while less serious than the above, are nevertheless important to 
the airline operator. It is found, for example, that there is a considerable 
spread in touch down points along the runway for any one type of 
aircraft, and this reflects significantly on the airline maintenance costs 
for tyre and brake wear and structural damage in certain cases. This 
problem cannot be expected to decrease with the introduction of 
modern jet transports with higher approach and touch down speeds. 
The demands made by these aircraft on the pilot’s judgment of speed, 
height, flight path, control displacement etc., are becoming more and 
more severe, and it is considered that to relieve the pilot of the more 
difficult of his tasks during the final part of the approach and landing 
would offer prospects of greatly improved overall safety. In addition, 
the modern automatic pilot can control an aircraft to a far higher 
degree of accuracy than the human pilot, and it is to be expected 
therefore that it could also make a better job of the landing manoeuvre 
provided that adequate guidance was available. BOAC is expecting to 
obtain a significant improvement by the use of autoflare on all 
landings, i. e., in both marginal and fully visual weather conditions. 


* 


The autoflare system proposed for the VC.10 operates in a very 
similar manner to the pitch control arrangement used by the BLEU in 
the automatic landing experiments at Bedford. The aircraft descends 
on a glide slope beam, and pitch guidance information for the later 
part of the approach and flare out is obtained from a radio altimeter, 
there being a smooth transition from one form of control to the other 
in the late stages of the approach. The arming of the autoflare system 
is by a simple selector switch operation which is carried out by the 
pilot soon after entering the glide beam in the normal coupled ap- 
proach. From this point onwards both control and transition through 
the various stages are carried out completely automatically, and it 
only remains for the pilot to take over azimuth control of the air- 
craft when he is satisfied he has sufficient visual guidance from external 
reference. 

The proposed autoflare system must have not only a satisfactory 
functional performance but also a very high degree of reliability. The 
requirement in this latter respect can be achieved only by the use of 
“redundant” equipment, i. e., more than the minimum amount of 
equipment necessary for control purposes, and this applies to each 
element in the system. 

The philosophy of multiple redundancy has been a feature of the 
design of the VC.10 aircraft from the very start of the project and has 
been carried through from the basic flying controls to the electrical 
power supply, radio, instrumentation and automatics. The system of 
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The Vickers VC.10 


The development history of the VC. 10 family of aircraft dates from 
May 1956 when Vickers renewed project work on civil jet aircraft. 
The initial design was for a 70 to 80 passenger “‘jet Viscount’? powered 
by four Nene engines and this was followed by the “‘Vanjet”” powered 
by three rear-mounted Rolls-Royce Conway engines. In early 1957 
BOAC signed a letter of intent for 35 VC.10s with an option on a 
further twelve. By November 1957 the final specification was agreed 
with performance and weight guarantees. Uprating of the Conway 
during development then allowed the VC.10 to operate the North 
Atlantic route non-stop at an all-up weight of 295,000 Ib. The 
BOAC contract was finally signed in January 1958 for 35 aircraft 
with options on a further 20, the total value with spares amounting 
to £95 million; delivery to be in 1963. The final specification included 
an all-up weight of 299,000 lb and Rolls-Royce RCo.42 engines of 
20,500 Ib thrust giving a London-—Chicago non-stop performance 
with a payload of 26,000 Ib. 


Leading particulars 
Span . 140 ft. (42.7 m) 
Length . eS ee ae 158 ft 10 in. (48.4 m) 
eee a ae ee ee 39 ft 1.5 in. (11.9 m) 


Wing area 2,800 sq.ft (260m?) 


Performance 
299,000 Ib (135,620 kg) 


38,000 Ib (17,240 kg) 
197,500 Ib (89,585 kg) 


Max. take-off weight . 
Max. payload . 
Max. landing weight . 


Max. cruise under ISA conditions is 544 knots at 24,000 ft (7,320 m), 
while the recommended cruise is 500 knots at an average cruising 
altitude of 38,000 ft (11,850 m). 

CAR take-off runway length at max. take-off weight and standard 
conditions is 7,350 ft (2,240 m). 

CAR landing runway length at max. landing weight and standard 
conditions is 6,400 ft (1,950 m). 

Still air range with normal reserves is 4,880 n. m. 

Seat capacity 119 first class or 145/151 tourist/economy class. 

A larger version termed the Super VC.10 has also been designed, 
and it is reported that BOAC has just signed a contract for ten air- 
craft of this type for delivery in 1965. The basic design remains as for 
the VC.10 but with the fuselage lengthened 28 ft, giving increased 
seating capacity. A version with 187 seats may be adopted by BOAC 
for use on high density routes such as the North Atlantic. The engines 
will be four Rolls-Royce Conway RCo. 42/2s, believed to be of 
24,000 Ib thrust. Maximum take-off weight will be increased to 
347,000 Ib and the payload to 58,000 Ib. ++ 
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split control surfaces and duplicated control runs with independent 
self-contained electro-hydraulic power units on each section of the 
control surfaces is unique, and great credit must be given to the 
Vickers design team for this concept. The complete flying control 
system provides that any loss of power, hydraulic lock or obstruction 
of the control runs can be coped with at any time, even during a 
landing. This control feature will allow an overall reliability in auto- 
matic landing which will be difficult to parallel. The aircraft electrical 
supply is divided in a similar manner and is so capable of isolating 
one section from another that Vickers are confident that they have 
overcome the possibility of a complete electrical failure. 

For the automatic control a “‘monitored duplicate” system has 
been engineered. That is, instead of a normal single autopilot instal- 
lation, there are two complete and separate driving systems, and each 
is monitored by an associated comparison monitor which contains 
separate sensors and computer elements. These accurately match those 
of the driving equipment and ensure a positive knowledge of the 
correct operation of the autopilot. 

The two autopilot/monitor combinations are arranged to operate 
alternatively, and if a failure of the engaged system (either autopilot or 
monitor) occurs during the descent or flare-out, automatic change- 
over is provided to the second monitored autopilot system, which is 
primed and ready to take over within one half of one second from 
the time of the commencement of the fault. Due to the character- 
istics of the aircraft at its approach speed, the disturbance to its 
programmed path towards touch down during this very short time 
will be almost undetectable. This feature of automatic change-over to 
a completely separate system following a failure, gives a considerable 
improvement in safety over systems available at the present time and 
will easily meet the overall equipment safety requirements necessary 
for the introduction of automatic landing. The employment of self- 
monitoring units in the system offers the greatest prospects for the 
future in reducing to an economic level the total weight, bulk and 
cost of equipment required to perform the complete landing manoeuvre 
with the necessary degree of safety. 

The design of the aircraft equipment installation has also been 
handled with utmost care, as it is of prime importance in any system 
making use of alternate or redundant channels that these should be 
completely independent and free from the possibility of common 
faults. It is thus a rigid design principle in the VC.10 system that there 
shall be no electrical cross connection between the two autopilots for 
switching or synchronization purposes. The separate sets of units 
which make up the autopilots, flight instrument systems and radios 
are divided into two systems which are physically displaced in the 
aircraft so as to minimize the chance of adverse environmental 
conditions affecting both equipments. Similar precautions are taken 
with wiring ducts, cable forms etc. 

* 


The Elliott electronic equipment used for the automatic controls is 
derived from the Bendix PB-20 range of autopilots. This equipment is 
based on the principle of plug-in card modules, each of a standard de- 
sign, which individually perform one or more of the many functions 
which are required of a modern airborne computer unit or control 
system. In addition, the equipment includes a range of standard 
sensors, such as gyros, air data sensors, etc. Similar units of equipment 
are installed on most of the modern American airliners and are 
currently accumulating hundreds of thousands of hours of operation. 

It is clear that experience with autoflare will be of immense benefit 
when the time comes for complete automatic landing, and it might well 
be said that Autoland would not be considered as a workable civil 
system without this background. There will be, in fact, sufficient 
redundancy in the control equipment and installation in the VC.10 
with which to perform an automatic landing when the time arrives, 
with the exception, of course, of the azimuth guidance coupler. The 
design of this unit will naturally be dependent on the system which is 
eventually chosen for the directional guidance over the last stage of the 
landing. 

A point of interest with which to conclude is that this system of 
autoflare offers great possibilities of retrospective fitment to the air- 
craft which are currently in operation with the PB-20 autopilot 
equipment. World-wide airline interest in the uses and possibilities of 
autoflare is becoming more evident as the philosophies behind it 
become appreciated, and the advantages and potential passenger 
appeal become more apparent. ++ 




















Telefunken 
Mobile Radar 
Systems 


i. addition to the fixed radar installations 
without which modern aviation would be 
unthinkable, there is also a need for smaller, 
easily transportable systems, “‘flying installations” 
which can rapidly and easily be put into operation 
at any desired location. As, however, their range 
and precision must be as close as possible to those 
of the far more comprehensive stationary equip- 
ments, the designer’s task is particularly arduous. 

Telefunken GmbH, of Ulm—under partial 
licence from the Bendix Corporation—has 
recently brought the ASR-B mobile surveillance 
radar and the PAR-C mobile precision approach 
radar onto the market. 

The ASR-B surveillance radar can track 
medium-sized aircraft at ranges up to 60 n. m., 
indicating azimuth and slant range. The aircraft 
are then guided into the approach sector by 
voice control and talked down either with or 
without the aid of the PAR-C. The system can 
also serve as an acquisition radar for anti-air- 
craft operations, the data being passed by addi- 
tional synchro transmitters to a computer installed 
at a different site. The equipment works in the 
2,700 to 2,900 Mc/s (10.3 to 11.1 cm) frequency 
band and has an air-cooled magnetron with 500 
kW power and a pulse length of one micro- 
second: pulse recurrence frequency 1,200 p. p. s. 
The receiver contains moving target indication 
(MTI), short time constant (STC) and anti-clutter 
(FTC) circuits; the two last can be switched on as 
desired. An IFF system can also be added, if 
required. Up to ten displays, at a maximum 
distance of 2 miles from the antenna, can be 
operated simultaneously; scales 6, 10, 20, 30 
and 60 nautical miles. 

The transmitter/receiver unit, display and other 
equipment are transported and housed in a cabin 








mounted on the chassis of a five-ton truck and 
set up 20 yards from the antenna array. 


The antenna reflector is about 17 ft wide and 
7.5 ft high, with a rate of rotation of 12 or 24 
r.p.m. The transmitted pulses can be set to linear, 
elliptical or circular polarization by means of a 
continuous remote control. Antenna stability 
in rotation is guaranteed up to 75 m.p.h. wind 
speed, and up to 110 m.p.h. when the antenna is 
stopped. The entire array can be transported 
folded on a three-ton truck. A hydraulic system 
erects antenna, drive and associated units to an 
operating position on the truck and anchors them 
firmly to the ground. The truck then drives away 
from under the installation and proceeds to the 
parking area. Maintenance is simple, and special 
equipment is available for continuous monitoring 
of operations. The necessary a.c. supply (14.2 
kVA, 50 c/s) can be drawn from the mains or 
from a field generator. 


The PAR-C precision approach radar is used to 
talk down the aircraft which have been guided to 
the airfield by the surveillance radar. It supplies 
continuous information on slant range, azimuth 
and elevation. Two separate transmitter-receiver 
units are provided for maximum reliability, one 
operational and one at stand-by. The methods of 
transport and installation are similar to those 
used for the surveillance radar. Power supply 
13 kVA (50 c/s), mains or field generator. 


Used in conjunction, the two mobile radars can 
be controlled from a single “‘operating truck,” 
placed at a distance of up to 3,000 yards from 
the radar trucks. In this case the radar trucks are 
connected with the operating truck, which has a 
twin-axle ten-ton trailer (power supply 18 kVA, 
mains or field generator). oo 


The antenna is erected hydraulically from a maze of mesh and rods and is immediately ready for operation. 





ASR-B mobile surveillance radar set up for operation. Waveguide leads from radar vehicle to antenna array. 
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Antenna array of the PAR-C mobile precision approach 
radar. 


The mobile surveillance radar display. 
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Owing to a fault in the telemetry system, however, no data were returned to earth. 
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General supplies the 100,000 Ib thrust motor for the Scout's A/go/ first stage. 
| i 


On May 24th the Midas // (Missile Defense Alarm System) early warning satellite, weigh- 
ing roughly 2.5 tons, was launched from Cape Canaveral missile range. It is now circling 
the earth with an orbital period of 94 minutes; its apogee was initially 316 miles, its 
perigee 219 miles. The booster was a Convair/Lockheed Atlas-Agena (A), 88 ft high and 
weighing 270,000 Ib. The Agena carrying the satellite (B) reached its orbital altitude in 
unpowered flight, whereupon the Bell liquid-propellant engine fired (C), accelerating 
the satellite to the necessary orbital velocity. Finally, the satellite was stabilized (D), so 
that its nose was continually pointing earthwards. Midas // carried infra-red equipment 
which could detect ICBM launchings, but would not record heat from other sources. 


as, ze 


The NASA Scout satellite booster (three-stage version in left-hand picture) on the launching pad at Wallops 
Island, Virginia. This solid-propellant rocket can have a maximum of four stages and maximum overall length 
of 70 ft (main contractor Chance Vought, inertial guidance system by Minneapolis-Honeywell) and can boost 
payloads of 200 to 300 Ib into orbit around the earth. The maximum altitude attainable with the Scout is said to be 
300 miles. The launching weight is 20 tons. The right-hand picture shows the fitting of the Antares third stage, 
powered by an X 254A1 solid-propellant motor built by the Allegany Ballistics Laboratory of Hercules Powder 
Company. This powerplant has a launching weight of 2,250 Ib and a weight of 170 Ib on burnout. The powered 
phase lasts 35.6 seconds. The fourth stage, designated Altair, is powered by an X 248, also by ABL. Aerojet- 


Technicians levelling a 
Castor (second stage 
of Scout), powered by 
a Thiokol XM33 (im- 
proved version of the 
Sergeant), before des- 
patching it to the as- 
sembly and launch point. 
The USAF, too, will use 
Scout for research work 
under the designation 
Hyper - Environmental 
Test System 609A. The 
Aeronutronic Division 
of Ford Motor Company 
is responsible for pay- 
load and testing under 
contract to the Aijr 
Force Ballistic Missile 
Center. 


Rockets, Missiles and 


Two birds with one stone 


On June 22nd, at 05.57 hours GMT, a two-stage 
Thor-Able-Star booster sent two artificial satellites 
on their way from Cape Canaveral: the Transit IIA 
navigation satellite (an ARPA/Navy project) and a 
radiation measurement satellite. These are the twen- 
tieth and twenty-first U.S. satellites to go into orbit 
since American launchings began 2! years ago. 

Like the Transit JB launched on April 13th (cf. 
Interavia, No. 5/1960, page 614), the improved navi- 
gation satellite is to be used by ships and aircraft as 
an aid to position fixing. Transit IIA is a sphere with 
a diameter of 36 inches and a weight of 223 pounds; 
it transmits its data on the 54 Mc/s, 162 Mc/s, 216 
Mc/s, and 324 Mc/s frequencies. Solar energy con- 
verters in a bulge around the circumference provide 
power suply for the chemical batteries. The antenna 
consists of a spiral of metallic paint around the satel- 
lite. Transit ITA carries an infra-red scanner to measure 
the satellite’s rotation, an electronic clock and a 
receiver to measure galactic noise. 


Mounted on Transit IIA was a second spherical 
satellite with a diameter of 20 inches and a weight of 
42 pounds. Equipped with a 108 Mc/s transmitter, 
four rod antennas, chemical batteries and solar con- 
verters, it also carries instruments for measuring vari- 
ous kinds of solar radiation and supplies data on the 
refraction of radio waves penetrating the ionosphere. 


Both satellites were simultaneously separated from 
the booster by means of a spring mechanism which 
put the radiation satellite into orbit ahead of Transit 
JIA. On June 26th the satellites’ orbits had an angle 
of 66.79, an apogee of 665 miles and a perigee of 
389 miles. 


This rocket sled, 16 feet long and 21 inches high, with 
lateral braking fins, was designed and built by North- 
rop Corporation's Norair Division, of Hawthorne, Cali- 
fornia. It is powered by three Javelin solid-propellant 
rockets built by Grand Central Rocket Company, Red- 
lands, California. At the Air Force Missile Develop- 
ment Center, Holloman AFB, New Mexico, it reached 
the impressive speed of 2,688 m.p.h., using 25,000 ft of 
the 35,000 ft track from start to finish of the test run. 
The sled is being used to test parts of inertial guid- 
ance systems. 
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Space Vehicles 


Sputnik IV 


By June 15th, a month after its launching, Sputnik IV, 
the latest Soviet earth satellite (cf. Interavia, No. 6/1960, 
page 740), had circled the earth 486 times, covering a 
distance of nearly 13 million miles. On May 19th the 
pressurized cabin was released from the satellite and, 
instead of falling earthwards, entered a new orbit with 
an apogee of 419 miles and a perigee of 189 miles. 
Signals received from the main transmitter indicated 
that temperature and pressure inside the vehicle were 
still within the permissible limits. 


In May this year this ONERA four-stage rocket was 
used to carry out the first test in a series designed to 
investigate the conditions under which space ve- 
hicles re-enter the earth’s atmosphere; the firing, 
which was carried out on behalf of Sud-Aviation, took 
place at the French naval base of Cérés. The first 
stage fell away at an altitude of 5,000 ft, the second 
stage at an altitude of 76,000 ft; the third stage ac- 
celerated the final stage with the instrumentation 
package to a speed of 35,000 m.p.h. and an altitude of 
500,000 ft. The third stage did not separate from the 
fourth until the rocket was on the way down; the latter 
ignited at an altitude of 148,500 ft, and at a height of 
82,500 ft the final stage carrying the instrumentation 
reached a speed of about 5,000 m.p.h., as planned. 
During the 6.15 minute flight 150,000 data values were 
transmitted. Overall length of rocket 40.4 ft; first stage 
44,000 Ib thrust, powered phase 5 seconds; second 
stage 4,400 Ib, 32 seconds; third stage 7,700 Ib, 4.6 
seconds and fourth stage 1,870 lb, 6 seconds. 
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At the Naval Air Test Center, Patuxent River, Maryland, a Martin Bu//pup has been fired at an altitude of 1,500 ft 
from a U.S. Marine Corps Sikorsky HUS-1, hitting a target in Chesapeake Bay several thousand yards away. 
Weighing 570 |b, the Bu//pup, was the largest and the first radio-controlled missile ever to be fired from a heli- 
copter. The pilot guided it to its target by means of a switch on his control column. 





<4 The main components of 


the Short Seacat radio- 
guided ship-to-air mis- 
sile. The weapon is 58 
inches long, with a span 
of 26 inches and a fuse- 
lage diameter of 7.5 
inches. Key to diagram: 
1. wing; 2. wing attach- 
ment pin; 3. electronic 
pack; 4. fin; 5. warhead; 
6. control surface actu- 
ator assembly; 7. solid- 
propellant motor. 


Davy Crockett, the U.S. Army's latest nuclear rocket (main contractor Martin) can 
be transported, complete with launcher, by three or four men or on a jeep. The 
recoilless launcher was developed by Firestone Tire & Rubber Company in collabo- 
ration with Frankford Arsenal. Calibre and performance are still secret; the range 
is said to be 3 to 5 miles. The solid-propellant Davy Crockett reportedly exists in 
several versions and is scheduled to become operational in fiscal 1961. 
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The Dolphin test and 
training missile, de- 
signed by the Missiles 
and Space Division of 
Lockheed Aircraft Cor- 
poration and produced 
at the company’s Van 
Nuys facility, is used to 
train the crews of Pola- 
ris-equippedsubmarines, 
to test the launching 
devices and to determine 
the missile’s underwater 
trajectory in sea states 
ranging from heavy 
swell to hurricane con- 
ditions. It has the same 
length, weight and dia- 
meter as the Polaris, with 
water ballast making up 
half the weight. After 
submerged launch, the 


water is ejected when the Dolphin rises above the surface. Shortly afterwards 
the flight comes to a halt, and the Do/phin falls back into the water, where it floats 
and is recovered. The missile can also be fired from surfaced submarines and 


surface vessels. 


The Avco RVX3 (left) 
and RVX4 re-entry ve- 
hicles for the Martin SM- 
68 Titan are produced by 
the Lycoming Division of 
the Avco Corporation at 
Stratford, Connecticut. 
After a last check, they 
are flown to Cape Cana- 
veral in special contain- 
ers by Douglas C-124s 
or Fairchild C-119s. Great 
care must be taken in 
transporting the nose 
cones, as even the slight- 


est damage to the surface may mean that they will not survive the re-entry 
phase or will deviate from their prescribed trajectories. 


The General 
Mark 3 nose cone of 
the Convair SM-65 Atlas 
ICBM, which travelled a 
record distance of 9,000 
miles in 52 minutes on 
May 20th. The missile 
was launched from Cape 
Canaveral and impacted 
in the Indian Ocean 1,000 
miles south-east of Cape 
Town. Surface ablation 
enabled the generously 
instrumented 10 ft nose 
cone to withstand the 
high frictiontemperatures 
encountered on re-entry 
into the atmosphere. 
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< Full-size mock-up of the Rocketdyne F-1 rocket engine 
(in background). In foreground is a Rocketdyne H-1, 
eight of which, clustered to form the first stage of 
Saturn, deliver roughly the same thrust as one F-1. 


Rocketdyne Division of North American Aviation is 
developing the F-1 liquid-propellant rocket engine 
with 1.5 million pounds thrust under contract to the 
U.S. National Aeronautics and Space Administration. 
Preliminary research on the engine began in 1953; 
testing of the turbopump—with a flow rate of three 
tons of fuel per second—will begin this summer. 

For static tests on the F-1 and its pumps, three large 
test stands are planned at Edwards Air Force Base, 
California: test stand 1-A, previously used for static 
tests of Atlas motors; test stand 1-B for simultaneous 
tests on two F-1s; and test stand 2-A for testing 
combustion chambers. 

The spherical fuel tank for test stand 1-A has a dia- 
meter of 24 ft, the liquid oxygen container a diameter 
of 27 ft. The steel flame deflector at stand 1-B will be 
cooled by water flowing at a rate of 60,000 gal. (U.S.) 
a minute. Test stand 2-A, which is almost complete, 
is provided with a vacuum-insulated liquid oxygen 
container with a capacity of 8,000 gal. and walls 6 
inches thick. 
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Test stand 1-A. 





< Tests on all three stands will be conducted 
from this control centre. 
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Drawing of the F-1 test stand (cost of > 
construction about $12 million). The F-1 

is designed to power giant rockets, includ- 
ing the Nova. NASA also intends to cluster 
four to eight F-1s to achieve thrusts of be- 
tween 6 and 12 million pounds. 








| ‘ boo 7 
9 9 The Rocketdyne H-1 liquid-propellant engine (188,000 


lb thrust) has taken less time to develop than any 
other rocket powerplant of its class: the period be- 
tween award of contract and delivery of the first en- 
gine to the Army Ballistic Missile Agency was less 
than eight months. The diagrams show the simplicity 
of its structure; the H-1 engine (right) has less than 
a tenth of the main components of a Rocketdyne S-3D 
powerplant for the Jupiter IRBM (left). 

Key to diagram: 1. thrust control system; 2. lubrica- 
tion system; 3. sequence control system; 4. lox start 
system; 5. fuel start system; 6. exhaust duct; 7. tur- 
bine; 8. gas generator; 9. fuel inlet; 10. turbine spin- 
ner; 11. gimbal bearing; 12. turbo-pump; 13. lox inlet; 
14. main fuel valve; 15. lubricant additive blender; 
16. main lox valve; 17. thrust chamber. 
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A Fiat STOL Project 


The following statements, which have been taken from a paper 
recently read by Professor Giuseppe Gabrielli, Manager of Fiat’s 
Aviation Division in Turin, throw an interesting light on the design 
and performance of the Fiat G.95 STOL strike aircraft/fighter- 


bomber at present under development. 


The most difficult problems of VTOL aircraft 
are controllability and stability during so-called 
transition flight, which passes from hovering at 
zero forward speed to “sustained slow flight’ at 
the minimum speed necessary to provide full lift. 
Until these problems have been satisfactorily 
solved, it is preferable to turn to STOL models 
which, though not capable of vertical take-off, 
can nevertheless operate from very short runways. 

One of the possible solutions to this problem 
is a combination powerplant consisting of a main 
engine to generate forward propulsion, and a 
number of auxiliary jets which operate for only 
a short time during take-off and landing. The 
latter thus deliver additional thrust, whose 
direction can be varied within certain limits. A 
number of arrangements of this type (cf. Fig. 2) 
are at present under study in Fiat’s Project Office, 
and are protected by Italian patents.* 

In all cases the main powerplant provides only 
about half the thrust necessary for short take-off, 
while the two auxiliary engines contribute the 
remaining 50 percent. Added together, the 
thrusts of the main engine and the two auxiliary 
engines are roughly equal to the take-off weight. 

The advantages of this system lie in the ex- 
ceptionally favourable distribution of weight. If 


* Fiat patents: No. 7544: “Sistema motopropulsore composto ” 
particolarmente adatto per velivoli (aeroplani ed idrovolanti) a 
decollo e atterramento corti (S.T.O.L.), No. 7545: Velivolo a 
getto con “Sistema motopropulsore composto” particolarmente 
adatto per decollo e atterramento corti (S.T.O.L.) 


Fig. 3: Comparison of runway lengths for the G.91 (2,140 ft) and the G.95 (500 ft). 
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the total thrust necessary for short take-off 
(approximately equal to the take-off weight) 
were to be provided by a single engine, the 
installed weight of the engine would be equal to 
unity (e.g., one ton). If, on the other hand, the 
maximum thrust is distributed between two 
groups of engines—cruise engine and auxiliary 
engines—the total installed weight required can 
be reduced to about 65 percent of unity, as jets 
designed to operate for short periods can be of 
very light construction, achieving thrust-to- 
weight ratios of 16: 1 or higher. 

An STOL strike aircraft built to this formula 
(Fig. 1) could take off and land on a runway 
roughly the same length as the diagonal distance 
across a football field (Fig. 3). By comparison, 
the G.91, though it can operate from short, semi- 
prepared runways, requires a runway length of 
2,140 feet. The new Fiat strike fighter, designated 
G.95, would need only 500 ft for take-off roll, 
could take off with full wing lift and would thus 
be inherently stable and perfectly controllable. 

The wing is not only a means of generating lift, 
but also creates, in conjunction with the tail unit, 
“natural” stability as opposed to the artificial 
stability of VTOL aircraft. 

The G.95’s ferry range performance compared 
with that of the G.91 is shown in a further 
diagram (Fig. 4). While the G.91 can make a 
non-stop flight from Naples to London, the G.95 
would be able to fly from Naples to Iceland. The 


Reykjavik). 


it 





TAKE OFF DISTAIKE 





Fig. 1: Three-view drawing of the projected Fiat G.95 STOL strike aircraft. 


G.95’s tactical radius of action (with full military 
load) should be approximately double that of 
the G.91. 





Fig. 2: Two of the engine installations at present being 
investigated for the G.95. In the upper picture the auxili- 
ary engines are near the centre of gravity and have fixed 
jet pipes pointing downwards; in the lower picture they 
are fitted at each side of the main engine and can be 
swivelled downwards within fixed limits. 
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Fig. 4: Comparison of ferry ranges for the G.91 (Naples-London) and the G.95 (Naples- 
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The Short SC.1 VIOL Research Aircraft 


Now that the SC.1 has successfully completed its first 
phase of tests, Short Brothers and Harland has released a 
large number of hitherto secret details, of which a brief 


outline is given in the following. 


The high-speed delta wing on the one 
hand, the stubby fuselage, helicopter-type 
cockpit and spindly legs of the (non-retract- 
able) undercarriage on the other do not at 
first glance appear to form an exactly happy 
partnership. However, this somewhat arbi- 
trary combination of disparate elements 
takes on a new sense when it is remembered 
that the Short SC.1 is the first step in a far- 
reaching development programme for high- 
speed VTOL aircraft. The SC.1 is in no way 
designed for maximum flight performance, 
but is being used primarily to gain new 
knowledge in the field of stabilization in 
hovering and slow flight. 

The Short SC.1 belongs to the family of 
VTOL aircraft which can also be operated 
as conventional aircraft; i.e., which can also 
take off and land obliquely as well as ver- 
tically. In hovering flight the exhaust from 
four vertically mounted Rolls-Royce RB.108 
jet engines supplies the full lift; in forward 
flight, however, the aircraft is supported by 
its fixed wing—provided adequate speed has 
been reached. A fifth engine, also a Rolls- 
Royce RB.108, lying inside the fuselage rear 
delivers propulsion thrust. This arrangement 
enabled the Short engineers to make an 
exhaustive study of the SC.1’s behaviour in 
level flight, without first having to carry 
out the difficult process of vertical take-off 
followed by transition to horizontal flight. 
The company fitted the first model of the 
SC.1 merely with the propulsion engine and 
spent a year on taxi and flight tests, before 
venturing on flight tests in a second model, 
this time complete with the four lift engines. 
Testing of this second aircraft began in 
May 1958 with hovering tests in a special rig, 
and was continued in the autumn of the same 
year with free flights, reaching its climax on 
April 6th, 1960, when a full transition from 
wing-supported to jet-supported flight and 
back again was made for the first time. Since 
then several dozen transition flights have 
been carried out with full success. 


The airframe 


The four lift engines mounted in the centre 
section of the fuselage necessitate large 
cut-outs in both belly and back of the fuse- 
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lage. All forces must therefore be taken up 
by the side walls, which for this reason had 
to be especially strengthened. Each consists 
in essentials of four longerons, joined by 
channel-section frames. The compartment 
for the lift engines is lined with fire-proof 
titanium sheet and closed off fore and aft by 
a bulkhead. Further aft the fuselage tapers 
to enclose the fifth engine and a _ brake 
parachute fitted above the jet pipe. Good 
accessibility to controls and equipment is 
ensured by a series of removable panels. 
The cockpit in the forward fuselage section 
has many of the features which have been 
proven in helicopter designs. A_ low-set 
instrument panel and generously propor- 
tioned canopy give unimpeded visibility in 
all the directions of interest to the pilot. The 
rear of the cockpit is formed by a bulkhead 
sloping rearwards, which carries the guide 
rails for the Martin-Baker ejection seat and 
the attachment points for the nose-wheel 
undercarriage. 

The delta wing (54° sweep at the leading 
edge) has two spars, which are connected to 





Chocks away 


the main bulkhead in the lift engine com- 
partment. The major part of the leading 
edge is occupied by the removable main fuel 
tanks, while additional fuel can be accom- 
modated in flexible tanks between the wing 
spars. The trailing edge carries statically 
balanced ailerons and elevators in the usual 
delta-wing configuration. 


Powerplant 


The four lift engines are arranged so as to 
tilt, to facilitate transition from hovering 
flight to forward flight. In this way, too, they 
can be used for more rapid braking of level 
flight in preparation for a vertical landing. 
The engines are installed in pairs and sup- 
ported on trunnions running transversely 
across the fuselage centre section. A com- 
mon hydraulic jack is used to tilt all four 
simultaneously to any angle up to +-30° to 
the vertical. 

The lift engines’ compressors take their 
air from a joint chamber above them, the 
air intake to which forms a large rectangular 











Principal data for the SC.1 

na ee ee 2) ae 23 ft Gin. 
Overall length including probe . 29 ft 10 in. 
Fuselage length, excluding probe 24 ft 5 in. 
Height, undercarriage in oblique 


take-off position. ...... 9 ft 10 in. 
Height, undercarriage in vertical 

take-off position. ...... 10 ft 8in. 
WO 6 eo alt bes 141.9 sq.ft. 


Max. weight for oblique take off approx. 8,000 Ib 
Max. weight for vertical,take-off approx. 7,800_Ib 


Powerplant: 
4 Rolls-Royce RB.108 for lift at 2,130 Ib max. 
thrust each 
1 Rolls-Royce RB.108 for propulsion at 2,301 
Ib max. thrust 
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. vertical lift-off with full thrust from the lift engines, 


propulsion engine idling... 


opening in the fuselage roof. The forward 
portion (roughly one quarter) of the intake 
is covered by pilot-operated gills, the rest 
by a system of louvres. The latter run longi- 
tudinally and are spring-loaded when closed, 
so as to present an unbroken surface during 
conventional flight. 


Air for the tail engine enters through an 
intake in the fin. In addition, all five engines 
can be fed with compressed air from a 
ground compressor, though this procedure 
is not used as a general rule. Normally the 
tail engine is started first, then supplies 
compressed air to start the lift engines. The 
resultant depression in the lift engine bay is 
sufficient to cause the louvres to open automa- 
tically, once a given engine speed has been 
attained. During conventional forward flight 
the opening of the gills produces a positive 
pressure inside the bay, and this spins the 
engines fast enough for airborne starting. 


The throttle control for the lift engines is a 
single lever to the left of the pilot’s seat, 
operated in the same way as a helicopter 
collective pitch lever. Thrust is increased 
by lifting the lever, decreased by depressing 
it. Propulsion—i.e., the thrust of the fifth 
engine—can be controlled by a normal lever 
in the port console, though a second throttle 
is incorporated on the end of the lift engines 
lever, to enable both lift thrust and propulsion 
thrust to be controlled at the same time with 
one hand. This facility is particularly valuable 
during transition flight. 


Undercarriage and hydraulic system 


In view of the SC.1’s relatively low speed, 
Short’s engineers saw no advantage in fitting 
a retractable undercarriage. Moreover they 


Fuselage structure of the SC.1. Key: 1. Nozzle fairing; 
2. Forward under-surface access panel; 3. Closing strip; 
4. Hinged access door; 5. Lift engine trunnion mounting 
on air system ring—main bleed chamber; 6. Access to 
flying controls; 7. Hinged access panel; 8. Wing rear 
attachment; 9. Rear undersurface access panels; 10. 
Nozzle fairing; 11. Fairing (nozzle control lever); 12. 
Propulsion engine mounting; 13. Propulsion engine air 
intake; 14. Louvres (automatic); 15. Lift engines air 
intake guard; 16. Gills (manual); 17. Hinged door 
access to equipment shelf; 18. Nose alighting gear 
attachment; 19. Probe. 


... Opening up the propulsion engine... 


had to consider the fact that the aircraft was 
to be able to land both vertically and oblique- 
ly, two cases which pose entirely different 
requirements as regards the undercarriage 
design. In particular, it had to be remembered 
that landing shocks from all directions must 
be expected during touchdown from the 
hovering condition. All three undercarriage 
legs are therefore fitted with freely castoring 
twin Dunlop wheels, which however are held 
in the central position by pneumatic power 
during flight. Before making an oblique 
landing or an oblique take-off, the pilot 
moves the main undercarriage legs slightly 
forwards, whereupon they are automatically 
locked in the direction of the longitudinal 
axis. The forward undercarriage leg is not 
adjustable, but fixed permanently at an 
angle of 13° to the vertical. 


The hydraulic system normally works on a 
pressure of 2,500 p.s.i. As the engines have 
no provision for mechanical accessory drives, 
the hydraulic pump is driven by an air 
turbine auxiliary unit. Hydraulic power is 
used to operate the main undercarriage legs, 
the feel system for the elevators, the engine 
tilt jack and the auto-stabilizer servo. 





...and finally transition to wing-supported level flight. 


Control and stabilization system 


The Short designers were aware from’,the 
outset that a VTOL aircraft has a future 
only if it can be controlled simply and safely 
in all phases of flight, without demanding 
any above-average skill on the part of the 
pilot. VTOL aircraft are inherently unstable 
in the hovering condition. It was conse- 
quently only natural that Short should have 
given very special consideration to the design 
of an absolutely safe and reliable stabilization 
system. The experience gained by the Royal 
Aircraft Establishment with the stabilization 
system designed for the Rolls-Royce Fi/ying 
Bedstead had revealed that the latter’s 
dual system was not sufficient to ensure the 
required degree of safety. Short therefore 
decided to ¢riplicate all components of the 
stabilization system. 

Stabilization means compensating all de- 
flecting forces, as rapidly as possible, by 
correcting forces of equal magnitude. In the 
SC.1, stabilization is achieved by means of 
four nozzles located near the wing tips and 
forward and aft on the fuselage. Air for the 
nozzles is tapped from each of the lift engines 
and passed into a central duct, then through 
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smaller ducts to the four nozzles. To reduce 
the inertia in the system, differential control 
is used, i.e., when in a state of equilibrium all 
nozzles are partially closed. Once one of the 
nozzles is opened wider, the opposite one is 
closed by the same amount. The wing-tip 
nozzles are rigidly mounted, but the fuselage 
nozzles can be tilted so as to reinforce 
the action of the rudder for control about the 
vertical axis. Cables are used to transfer the 
motion of the rudder pedals to the fuselage 
nozzles. 

During wing-supported flight the pilot 
controls the elevators and ailerons by means 
of the control column, and the rudder by his 
foot pedals. Transmission is mechanical, 


Details of the pneumatic stabilization system. 


with power boost provided for the elevators 
only. Ailerons and port elevator carry balance 
tabs, the starboard elevator an electrically- 
operated trim tab. The pilot’s controls can 
also be made to operate the air nozzles. 
Three combinations are possible: pure manual 
control, in which control surfaces and nozzles 
are operated simultaneously by the control 
column (the elevators are of course coupled 
with the fuselage nozzles, and the ailerons 
with the wing nozzles) ; fully automatic control, 
in which the stabilizer operates both the 
elevators and ailerons and the thrust of the 
fuselage and wing nozzles; and finally, auto- 
matic nozzle control, with hand control of 
elevators, ailerons and rudder. No automatic 


Key: 1. Spill line (atmospheric bleed); 2. Lift engine bleed chamber; 3. Air start lines (lift engines); 4. To oil tank; 
5. Ground starting connection; 6. Aft pitch and yaw nozzle; 7. HP fuel pumps; 8. Air-driven turbine (accessories 
gearbox); 9. Air shutter control lever; 10. Nozzle pivot point; 11. Control cables from rudder bar; 12. Air shutter; 
13. To oil tank; 14. Atmospheric bleed; 15. Duct from propulsion engine; 16. Non-return valve; 17. Duct to HP fuel 
pumps; 18. To fuel recuperator; 19. Duct to air turbine; 20. Duct from ring main; 21. Roll nozzle; 22. To ventilate 
rear engine compartment; 23. Pitch and yaw nozzle (aft nozzle similar). 
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Control and measuring systems. 


A. Dual wind vane; B. Static bulb; C. Pitot head; 
D. Forward venturi; E. Pitch and yaw nozzle; F. Poten- 
tiometers (auto-stabilizer system); G. Centralizing unit; 
H. Spill line; I. Lift-engine bleed chambers; J. Aileron 
auto-stabilizer unit; K. Aileron transition unit (clutch); 
L. Air starting lines (lift engines); M. Fuel tank; N. Roll 
nozzle; O. Air turbine driven fuel pumps; P. Ground 
starting connection; Q. Nozzle and bumper fairing; 
R. Brake parachute; S. Aft venturi; T. Compressor 
bleed—dump valve; U. Spill line and fume ejector; 
V. Distributor—auxiliary services; W. Oil tanks; X. En- 
gine tilt jack; Y. Pneumatic and hydraulic charging 
panel; Z. Air turbine driven power unit. 


system is provided in the SC.1 for the rudder 
or the tilting mechanism for the fuselage 
nozzles; they are merely operated in the 
normal way by means of the pedals. Any one 
of the three methods can be used for control 
about either the roll or pitch axis. The pilot 
has an emergency lever, with which he can 
at any time disconnect the auto-stabilizer and 
engage the manual control system. A small 
spring feel unit is fitted to the ailerons to 
supplement the normal aerodynamic feel, 
and a synthetic feel system is incorporated 
in the elevator circuit for use when the power 
controls are in operation. 


The auto-stabilizer was developed by the 
Short Precision Engineering Division at 
Castlereagh, in close collaboration with the 
Royal Aircraft Establishment. Details of the 
system are still secret; all that has been 
revealed is that all essential parts are tri- 
plicated, with independent parallel circuits. 


The results so far obtained have encouraged 
Short Brothers & Harland in their belief 
that they are on the right track. Nevertheless, 
the proof that the SC.1 is fully controllable 
during all phases of flight, including transi- 
tion, is only part of the battle. Much still 
remains to be done. In addition to continued 
flight tests to establish optimum take-off and 
landing procedures, plans call for the deve- 
lopment of a stabilization system which 
would fully automatically control the tran- 
sition from hovering to forward flight or 
vice versa and hence lay the foundations for 
blind landings. True mobility has also not 
yet been attained; the SC.1 must operate 
from a special steel platform for take-off 
on its lift engines, since the hot exhaust 
gases melt and disperse the joints in a con- 
crete surface. For the moment, therefore, 
there can be no question of operating from 
non-reinforced bases. 


In brief, an exacting programme, at the 
end of which are not only V/STOL strike 
fighters and naval aircraft, but also the jet- 
supported VTOL supersonic airliner with, 
if at all possible, the capacity for fully auto- 
matic blind take-off and landing. 
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Recent SFIM Products 


Founded in 1947 at the instigation of the well-known test pilot, Chief Engineer 
Frangois Hussenot, SFIM (Société de Fabrication d’Instruments de Mesure) 
originally restricted its aims to supplying the Brétigny Flight Test Centre with all 
equipment necessary for flight testing. Later, however, quantity production of 
measuring instruments was included in the manufacturing programme, so that 
today, after thirteen years of rapid development under the leadership of Managing 
Director Jean Féat, the firm has about 1,000 employees. The following report 
deals with three of the most interesting developments in a comprehensive pro- 
gramme which includes measuring equipment for research and flight tests, aircraft 
instruments and measuring equipment for industry: 


1. Flight director with two gyros; 
2. Oxygen regulator; 
3. Telemetry chain for aircraft, guided missiles and surface vehicles. 


1. The Bézu-SFIM Type 151 flight director is based on a combination of direc- 
tional gyro and vertical gyro. Its design can be seen in the pictures below. The 
upper picture shows the gyro platform stabilized by the vertical gyro. This plat- 
form supports the directional gyro and is fitted with brushes to transmit the gyro 
data (overall length 14.09 in.; diameter 5.79 in.; weight 16.09 Ib). In the centre 
can be seen the amplifier (8.98 « 5.04 x 2.95 in.; weight 4.4 Ib), with connections 
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sn Y The gyro unit of the SFIM 
v .* flight director contains a 

vertical and a directional 

gyro. 







Gyro and amplifier power 
unit, 


Combined heading and 
flight attitude indicator. 


for power supply and retransmission of the gyro data to the computers. The lower 
picture shows the indicator, which contains a sphere with three degrees of freedom, 
on whose surface are marked divisions for the indication of heading and flight 
attitude. This enables the pilot to tell his heading and flight attitude at a glance. 
A further advantage lies in the accurate heading indication, which remains un- 
affected even during the most complicated manceuvres. The action of the vertical 
gyro, on the other hand, is suppressed at accelerations of over 0.1 g to protect 
the sensitive mechanism. The gyro data on heading and attitude can be fed into 
the instruments to be controlled, in accordance with ARINC specifications. 

The SFIM system is a fundamental component of the GAMD Mirage III 
weapons system. The indicator, which is incorporated in the pilot’s main instru- 
ment panel, has a diameter of 4.92 inches and a length of 9.84 inches. It weighs 
6.06 Ib and is designed for a 100 VA, 400 c/s power supply. 

SFIM is soon to start production of a whole series of further gyro systems, 
including a heading and flight attitude indicator with magnetic correction (Bézu- 
SFIM Type 152), a similar instrument with a computer to correct precession of 
the directional gyro (Bézu-SFIM Type 161), and a high-performance flight director 
(Bézu-SFIM Type 180). 


2. The Type 127 oxygen regulator automatically controls the supply of oxygen 
at altitudes between 0 and 50,000 ft. It is a development of the SFIM Type 126, 
designed to NATO specifications and American MIL-R-25410 C (ASG) standards. 
The regulator can be switched on automatically or manually. A hand-operated 
switch is provided for 100 percent oxygen supply at all altitudes; a visual signal 
gives warning of when oxygen is running out. The front panel measures 5.78 x 3 in., 
ind the unit is 5.37 in. deep; weight 4.12 Ib. 


Automatic oxygen regu- 
lator. 





3. VHF telemetry equipment for the transmission of information over long 
distances has come into the news with the development of fast single-seat fighters 
and the advances made in rocketry and astronautics. In the last, above all, it 
represents the most important link between the space probe and the ground station, 
a link upon which all our future knowledge of the properties of space will depend. 
VHF telemetry equipment is also of importance in connection with measurements 
taken aboard aircraft, ships and land vehicles, as it can provide data which cannot 
be recorded or evaluated on the spot, either because the latter procedure is too 
dangerous, because there is no room, or simply because results must be shown to a 
wide circle of observers on the ground. 

In the SFIM equipment a quartz-controlled VHF wave in the 100 or 250 Mc/s 
band serves as a carrier for five auxiliary frequencies of 37.5, 52.5, 67.5, 82.5 and 
97.5 kc/s. The latter, generated by high-stability oscillators, are frequency modu- 
lated by sensors (for temperature, pressure etc.). The auxiliary frequencies, in 
their turn, modulate the amplitude of the carrier wave (FM-AM). The amplitude- 
modulated carrier wave is received, amplified and demodulated at the ground 
station. The five auxiliary frequencies obtained are filtered out, and each is next 
transformed to a frequency of 22.5 kc/s. Each of the five frequency channels can 
then be fed into a discriminator, at whose output end are indicated the voltages 
proportional to the values measured. Needless to say, the data are indicated visually 
and recorded quantitatively by all the means available to modern recording tech- 
niques, e.g., by cathode ray tubes. Thanks to the care with which all sources of 
error (fluctuations in frequency due to changes in temperature, aging of compo- 
nents etc.) have been eliminated, it has been possible to achieve a high accuracy 
in the data recorded. 

Each of the five channels permits the uninterrrupted transmission of data in a 
400 c/s band. Moreover, one of the channels can be used to transmit 15 further 
data, which can be switched in by means of a commutator rotating 20 times per 
second. In this case the bandwidth is reduced to 10 c/s, which is quite adequate 
for slow processes. The use of the commutator enables a total 19 parameters to be 
transmitted from the space probe to the ground station. 

The pictures show the radio wave receiver cabinet (left) and the control cabinet 
(right). The transmitter installed in the probe (not illustrated) has a quartz-con- 
trolled oscillator for the carrier frequency and five oscillators for the auxiliary 
frequencies, and has been miniaturized to a marked degree (length 7.67 in.; dia- 
meter 3.94 in.). Transmitter. power is 2.5 watts, or 10 watts with an additional 
amplifier. 

In conclusion, SFIM supplies transmitters suitable for data of all values; in 
these transmitters the inductance varies according to the value to be measured, 
and they can be adapted to the requirements of all test programmes. 


Ground equipment for the telemetry system: left, the VHF receiver with demodulato 
and discriminators ; right, the control cabinet for calibration and monitoring. 
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The Basic Principles 


of Pressure Pattern Navigation 


“In the northern hemisphere the winds circle 
a high-pressure area in a clockwise direction, a 
low-pressure area in a counter-clockwise direc- 
tion.”’ This basic maxim of meteorology has been 
known for about 150 years as “Buys-Ballot’s 
Law.” 

For about twenty years this principle has been 
used as the basis for an airborne navigation 
system which has proved itself in flights over the 
sea in middle and polar latitudes, a system which 
is known as pressure pattern navigation. The 
question of applying pressure pattern navigation 
to commercial jet flights and the discussions on 
the jet-streams and clear air turbulence have 
once again brought it into the limelight. 

The meteorological background to Buys- 
Ballot’s Law can be briefly summarized as follows: 
Any surface weather chart indicating the air 
pressure at sea level clearly shows that this 
pressure is not uniform; local differences of 
+ 5 percent occur, remaining for days and even 
weeks. One would think that pressure differences 
in such a mobile medium as air would be rapidly 
equalized by the air flowing directly from high- 
to low-pressure areas. But a glance at a weather 
chart will reveal a surprising fact: the wind does 
not blow from anticyclones to depressions. Con- 
trary to expectations, the wind direction is more 
or less perpendicular to the pressure gradient. 
Why does this phenomenon occur? 

The most important reason is the effect of the 
earth’s rotation, the so-called Coriolis Effect. 
Fig. 1 shows the effect of the earth’s rotation on 
the winds in the northern hemisphere, assuming 
a low-pressure zone in middle northern latitudes. 
This means that air masses from the tropical 
and polar regions will initially move in the di- 
rection of the pressure gradient in the form of 
south and north winds. The direction of move- 
ment of these air masses is, however, subject to 
deflection caused by the earth’s rotation. There 
is a considerable difference in energy between the 
air masses at the pole and those at the equator. 
Under still air conditions the speed of motion 
of the former is nil; the air masses at the equator, 
however, rotate from west to east at the earth’s 
local speed of rotation, namely 900 knots. Air 
masses flowing outward from the equator arrive 
at higher latitudes with a higher kinetic energy 
than the local air masses. That is, at higher 
latitudes their “equatorial” speed is too high, 
and this excess speed appears in the form of an 
increasing eastward movement component, in 
other words a deflection of direction to the right. 
The opposite process occurs with the air masses 
moving from the polar zone towards the equator. 
With their negligible rotation speed they lag 
behind the earth’s movement, i.e., a westward 
directional component is superimposed on their 
initial north-south movement, and they are also 
deflected to the right. In the southern hemisphere 
the same laws cause the winds to be deflected to 
the left. 

But the east and west winds, too, are affected 
by the earth’s rotation. Let us take, say, an air 
mass Q (fig. 2), which in the northern hemisphere 
blows as a west wind at a speed greater than the 
rotational speed of the earth at that point. As 
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the air mass Q is moving in the direction of the 
earth’s rotation, it is subjected to an additional 
centrifugal force, perpendicular to the earth’s 
axis. This force can be divided into two compo- 
nents, the Coriolis force (C) and the weight 
component (G). 

Mathematically expressed, any mass moving 
above a rotating system in a direction which is 
not parallel to the axis of rotation is subject to a 
deflective force perpendicular to its direction of 
motion. On the rotating earth, therefore, wide 
area differences in pressure cannot be equalized 
by direct movement of air from high to low, 
except in the tropics; the air is obliged to follow 
a circular motion (fig. 3). Once such circular 
wind fields are set in motion, they persist for 
some time, principally because they retain thoir 
kinetic energy. 

For an understanding of the argument which 
follows, a few remarks on meteorological chart 

















By Willibald Partl, Lufthansa Flight Captain, Hamburg 


presentation might be helpful. In the familiar 
type of surface chart it is usual to plot the baro- 
metric pressure values in millibars (mb) and to 
join the points of equal pressure by an isobar. 
But for a presentation of the pressure pattern 
and the wind conditions at a given altitude, it 
has been found preferable to plot the contour of a 
surface over which pressure is equal. The prin- 
ciple is as follows: on the basis of the surface 
pressure and the air temperature (supplied by 
radio-sondes) a calculation is made of the altitude 
at which the atmosphere has a given pressure, 
e.g. 500 mb. In this way an imaginary “constant 
pressure surface’ is obtained, whose configura- 
tion is comparable with that of a slightly undulat- 
ing terrain. On the chart, as in a topographical 
land map, contour lines are used. 

Each kind of isobaric pattern has its character- 
istic meteorological phenomena, which can be 
determined from experience; these phenomena 


Fig. 1 : Deflection of air masses flowing parallel to the 
meridians in the northern hemisphere. The earth rotates 
in the direction of the arrow from west (W) to east (£). 
An air mass (Q) moving northwards from the equator 
(heavy line) to a low-pressure area (L), arrives at higher 
latitudes with the kinetic energy brought from the 
equator and is therefore in advance of the earth’s rota- 
tion; air masses coming from the North Pole (N), on the 
other hand, lag behind the earth’s movement. 


Fig. 2: The deflection of air currents 
flowing parallel to the lines of latitude in 
the northern hemisphere. An air mass 
flowing from west (W) to east (£) as a 
west wind, is subjected to an additional 
centrifugal force (Z), which can be broken 
down into two components, a weight 
component (G) and a deflection com- 
ponent (C). N = North Pole. 


Fig. 3: As a result of the deflective effect of the earth’s 
rotation, pressure differences in the atmosphere are not 
equalized by the direct flow of air from a high-pressure 
area (H) to a low-pressure area (L) but, as shown in the 
diagram, circular wind fields are formed. N = North 
Pole; E = east; S = South Pole; W = west. 
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Fig. 4: Changes in D values indicating displacement over 
a period of time. Aircraft A, B and C are approaching a 
low-pressure zone (L) along parallel courses; all three 
aircraft are controlled by autopilots in such a way that 
the pressure altimeter reading remains constant at 
18,000 ft. At time / the radio altimeters all give a reading 
of 18,000 ft above ground; the D value for all three 
aircraft is thus 18,100 ft minus 18,000 ft +100 ft. At 
time J/ the pilots of aircraft A and C read a figure of 
17,900 ft on their radio altimeters and obtain a D value 
of 17,900 ft minus 18,000 ft — 100 ft. At the same time, 
aircraft B reaches the heart of the depression; its radio 
altimeter shows 17,700 ft, and the D value is thus 17,700 
minus 18,000 ft — 300 ft. 

Between / and //, therefore, the D value has dropped 
200 ft for A and C, and 400 ft for B. Taking account of 
the aircraft’s speed and the geographical latitude (250 kt 
and 30°N for all three aircraft), A and C are displaced to 
the right by 30 n.m., and B by 60 n.m. At time J// all 
three aircraft are again at the 18,100 ft contour line. 


are clearly expressed in the terms: anticyclone, 
depression, trough, col, wedge, etc. The winds 
blow parallel to the contour lines, in other words, 
“parallel to the slope’—in the northern hemi- 
sphere with the “valley” on the left and the 
“peak” on the right. The closer the isobars 
the steeper the pressure gradient and the greater 
the wind speed. 

How is this pressure pattern perceptible in the 
aircraft? The aircraft’s automatic pilot ensures 
that the reading on the pressure altimeter remains 
constant; the latter is set to normal surface pres- 
sure (1,013.2 mb)?. Meteorologically speaking, 
the aircraft is moving on a “pressure surface” 
and rises and descends with the pressure profile. 
The true altitude above sea level continuously 
changes with the profile of the constant pressure 
surface. These altitude changes represent a most 
useful wind reference. If, for instance, a drop in 
absolute altitude above sea level is observed 
despite a constant reading on the pressure alti- 
meter, this means that the aircraft is entering a 
depression, and that the wind is coming from the 
left in the northern hemisphere. The radio 
altimeter measurement from the aircraft enables 
the pilot to continuously monitor the slopes of the 
constant pressure surface and with them the cross- 
wind components. In practice, the difference 
between the radio altimeter reading and that of 
the pressure altimeter is expressed as D value. 
If, say, the pressure altimeter shows 18,000 feet 
and the radio altimeter 17,500 feet, the D vatue 
is —500 feet. 

As will be seen in fig. 4, however, an observa- 
tion of the slope of the pressure surface will not 
tell the pilot whether he is flying into the heart 
of a depression, or whether he is only cutting 


1 1,013.2 mb = 29.92 inches of mercury (physical atmosphere). 


into the side of it. The method is therefore 
inadequate for a complete determination of 
wind; the pilot can only ascertain the cross-wind 
component of the wind as a whole. The system 
does, however, provide him with the following 
valuable information: 


a) If the slope of the constant pressure 
surface has been established during a given flying 
time, it is possible to calculate the aircraft’s 
lateral drift during this period (PLOP = Pressure 
Line Of Position). 


b) Where the length of a section of the route 
is known, the actual angle of drift can be ascer- 
tained in addition to the pressure line of position. 


c) If the pressure at the destination is known, 
the pilot can base his calculations of cross-wind 
effects on the mean slope of the constant pressure 
surface between starting point and destination 
and can fly the entire sector at a precalculated 
heading to windward of the course without having 


Anticyclonic weather over the North Atlantic 


In the surface weather chart (upper chart) points where pressure is equal at surface level (995 mb, 1,000 mb etc.) 
are linked by isobars. Standardized symbols supply additional information on cloud cover, wind direction and force, 


and warm and cold fronts. 


Of more value to the pilot is the altitude chart (lower chart), here showing the topography of a 500-mb pressure 
surface. Points at the same height over ground where air pressure is 500 mb are joined by contour lines. The wind blows 
parallel to these lines, and its force is in inverse proportion to the distance between them. 


Both charts were drawn for the same period of time. 




















































































to make repeated corrections for the continuously 
changing lateral drift (single heading flight). 


d) If, in addition, head and tail wind compo- 
nents are calculated, the maximum possib‘e 
time can be saved (minimum time path). 


* 


The change in absolute altitude or D value 
measured between two points on the route pro- 
vides the basis for the calculation of the gradient 
of the constant pressure slope, the most important 
datum for pressure pattern navigation. Fig. 4 
gives a numerical example. 

The reliability of the procedure is highly 
satisfactory. But the very fact that atmospheric 
pressure patterns vary continuously—put more 
simply, that the weather changes—is in itself 
enough to prove that Buys-Ballot’s Law does 
not apply at all times and in all parts of the world. 
A later article will deal with the reasons for this 
lack of uniformity. 


INTERAVIA No. 8/1960 987 














Aero-Thermodynamics and Flow in Turbomachines. — 
Michael H. Vavra. — John Wiley & Sons, Inc., New 
York and London, 1960 (English; 609 pages; price 
$14.50). 


This book deals in strictly mathematical form with 
flow processes in turbomachines. As the author points 
out in his preface, the main emphasis is placed on accurate 
theoretical analysis, and test results are given only 
occasionally to provide a basis of comparison with 
mathematical results. 

The book is divided into three parts, plus an extensive 
series of appendices. Part 1 deals with fundamental flow 
relations: stress conditions, equation of motion, energy 
equation, momentum theorem and the law of the moment 
of momentum. This is followed in Part 2 by discussion 
of particular fluid motions, including relative motions, 
rotational motion, isentropic flow of perfect gases and 
finally one and two-dimensional potential flows. The 
third part of the book then comes to flows in turbo- 
machines proper and occupies nearly half the whole text. 
Here the author applies the previously described methods 
to the internal aerodynamics of turbomachines. Con- 
siderable space is given to axisymmetric flows in rotating 
and stationary passages, and a special analysis of the 
axial compressor is followed by an investigation of the 
two-dimensional potential flow through cascades and 
one-dimensional flow through turbine stages. The final 
chapter is devoted to a simplified three-dimensional 
analysis of axial turbomachines. 

The author, Professor in the Department of Aero- 
nautics, U.S. Naval Postgraduate School, consistently 
uses vector algebra, and although the appendices re- 
present virtually a textbook on vector algebra and ana- 
lysis, only the reader with fundamental knowledge of 
higher mathematics will find the book of profit. Because 
of the complexity of the subject, it is greatly to the 
author’s credit that he should have scrupulously avoided 
presenting important formulae without comment, but 
have gone to some pains to demonstrate how they are 
derived. For this reason the fact that the bibliography 
included is on the meagre side is unimportant. — Sub- 
ject index. Pr. 


Book Reviews 


The Aerodynamics of Powered Flight, — By Dr. Robert 
L. Carroll. — John Wiley & Sons, Inc., New York 
and London, 1960 (English; 275 pages; price $8.50). 
To be quite clear from the start ... this book does not 

set out to be an advanced scientific work. The author’s 

aim has rather been to give the reader with a high school 
knowledge of mathematics an overall view of the essential 
bases of aerodynamics. And he has the gift of being able 
to present a clear and readily comprehensible explana- 
tion of even complicated flow processes with a minimum 
of theoretical discussion. The text is supplemented by 
countless drawings and diagrams, each reduced to the 
basic essentials. Subjects covered in this book include: 
pressure distribution and lift, the causes and effects of 
the boundary layer, shock waves, supersonic flight, pro- 
peller theory, aircraft performance, controls, and sta- 
bility. A series of skilfully selected problems is included 
at the end of most of the chapters. One puzzle, however, 
is why only something like half the answers are given 

in the book itself, while the remainder are published in a 

separate brochure at an extra charge. Otherwise, a book 

which can be fully recommended for private study. 
Pr. 


Appui-Feu sur l’Oued Hallail. — Pierre Clostermann, 
in the series “L’aventure vécue” published by Flam- 
marion, Paris, 1960 (French; 218 pages; price NF 9.50). 
Pierre Clostermann is too well known as World War II 

fighter ace and author of “Grand Cirque” to need 
introduction here. He is known and appreciated because 
he rises above the herd of writers of war books whose 
cheap romanticism falsifies the hard life of a fizhting 
man. While “Grand Cirque” is the autobiographical 
account of a Free French fighter pilot’s life during World 
War II, this new book is a fictionalized report on opera- 
tions in the Algerian war. Within the account of a single 
week—the titles of the chapters are the days of the week— 
the reader is shown the unquestioning devotion of 
young men to their military task, but at the same time 
the senselessness of trying to solve political differences 
by means of force. Clostermann writes about war, but 
canvasses for peace. He. 


Flieger-Jahrbuch 1960. — Edited by Heinz A. F. Schmidt. 
— Transpress VEB Verlag fiir Verkehrswesen, Berlin, 
1960 (German; 164 pages; numerous illustrations, 
some of them in colour; cloth-bound). 


Like earlier editions of this aviation yearbook, the 
new volume covers a wide range of topics, running from 
“The future of air transport in the socialistic society” 
to “Proliferation of types in capitalistic aircraft pro- 
duction,” from “Nuclear energy as source of power for 
aircraft” to “Flying training for workers’ children.” 
The chapter on new aircraft from all parts of the world 
(photographs, three-view drawings, data) includes, 
somewhat surprisingly, the Airspeed Ambassador. Bib- 
liography, brief aviation glossary, a lost of airlines and 
short summaries in Russian, English, Czech and Polish 
complete this well-presented, well-illustrated book. 

De. 


Guide to Hygiene and Sanitation in Aviation. — Published 
by the World Health Organization, Geneva, 1960 
(English ; price Sw.Fr.2, 3/6, $0.60; also available 
in French and Spanish). 


A brief, illustrated guide in which the World Health 
Organization gives aircraft manufacturers, airport 
managements and airlines valuable information on 
hygienically sound aircraft and ground installations. 
From aircrafi kitchens and wash basins to rat-proof 
airport buildings and protection against flies and mos- 
quitoes, all conceivable devices and measures are dis- 
cussed which affect the health of passengers and per- 
sonnel. The air transport industry should indeed be 


grateful to WHO for this work. He. 
Im Nebel verschollen, — By Jan Mackersey. — Albert 
Miiller Verlag, AG, Riischlikon-Zurich (German, 


translated from the English by Irmalotte Masson and 
Alhard Briill; title of the original edition “Crusader 
Fox King,” title of American edition “Position Un- 
known”; 262 pages; clothbound; price Sw. Fr. 13.25/ 
DM 12.80). 


Aircraft accidents are a popular subject with the daily 
press, films and novelists. In the present book a four- 
engine airliner on a flight from Sydney to Christchurch— 
in ghastly weather of course—loses an engine, though 
the pilot does not lose his nerve. He makes a perfect 
crash landing in the snowy mountains of New Zealand. 
These dramatic events and the rescue of the passengers 
and crew fill some two thirds of the book. Gripping 
reading. De. 





Converts 


minute (680 litres per minute). In just 
60 minutes this compact self-powered 
ram-air turbine-driven unit weighing 
only 800 Ib dry weight (363 k.g.s.) can 
be fitted to standard underwing 
pylons of fighter and strike aircraft. 
Removal of the store is even quicker. 
The refuelling pack’s own capacity is 
150 gallons (680 litres) but it can trans- 
fer as much fuel as the aircraft can 
carry. It speaks for the simplicity of 
the controls that the unit can be 
operated safely from a_ single-seat 
aircraft. The refuelling pack is built by 
Flight Refuelling Limited, the pioneers 
of the Probe and Drogue in-flight 
refuelling system. 





FIGHTER TO TANKER 


in 60 minutes 


The Mk20 Refuelling Pack 


Tuck a Mk 20 Refuelling Pack under the wing of a single-seat fighter and it 
becomes a high-ceiling, high-speed aerial tanker. With the refuelling pack 
Probe and Drogue in-flight refuelling is possible, 40,000 ft. (12,200 metres) sil 
up, at 300 knots (566 k.p.h.) indicated, and at the rate of 150 gallons per 











Flight Refuelling Ltd 


TARRANT RUSHTON AIRFIELD, BLANDFORD, DORSET, TELEGRAMS: REFUELLING, BLANDFORD 
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Production helicopters : 
AB 47G - AB 47G2 - AB 47G3 
AB 47) - AB 47J3 - AB 102 
Experimental helicopters : 

AZ 101G - A103 

Aircraft : 

Four-engine AZ 8L 
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NaICO MARK V 





90-CHANNEL VHF TRANSMITTER 
190-CHANNEL CRYSTAL-CONTROLLED 
VHF RECEIVER 


Narco, America’s leading builder of radio for business aircraft, offers 
the Mark V with 90-channel 5-watt transmitter covering all frequencies 
between 118.0 and 126.9 mc, and a crystal-controlled VHF receiver 
covering all 190 channels between 108.0 and 126.9 mc. With new, 
long-life transistor-toroid power supply, weighs only 914 pounds, 
Has variable squelch feature for “ hash-free” reception. 12 or 24-volt 
models. Low cost. 


PROVIDES CRYSTAL-TUNED VOR/ILS 
Coupled with the Narco VOA-3/CS-3A or CS-5 
VOR/ILS converter, the Mark V provides the con- 
venience of instant, crystal-controlled tuning to VOR 
or ILS localizer frequencies. 





BRAND NEW! Narco MBT three-light 75 mc Marker Beacon 
Receiver. Total weight only 18 ounces! Send for information. 


Vln Phesen AIRCRAFT SUPPLIES, 


Teterboro, WN. J., U.S.A. Cable VANDUSAIR 
NARCO world-wide Distributors 
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Whether you sit down to a Swedish style roast lamb in 
Stockholm...or to a Manhattan specialty that's as much a part 
of New York as the Chrysler Building and the Battery... 

one thing you'll find the same on your way to both places: 
the smiling Swissair service that’s yours wherever 

you travel by the airline of Switzerland. 


It’s the warm, friendly service you're used to finding 

in Switzerland's leading hotels... the delightfully dependable 
service you get from Switzerland's top-flight watches. 

Best of all—it goes with you on your way to any of the three-score 
cities served by Swissair’s world-wide routes. 


Whether you're flying to North or South America, to the 
key cities of Europe and the Mid East, or on to the Far East, 
you'll be glad you decided to fly there by Swissair. 


Your travel agent will tell you: air fares are all the same; service 
makes the difference. 


Jet service across the North Atlantic and between key cities in Europe, 
the Near and Mid East. 
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Need High Purity WATER 


For Fueling Jets ? 


Penfield Demineralizers Are Performance Proved 
For Service at Airports. 


Pratt & Whitney depends on Penfield 
Demineralizers at its Jet Engine Testing 
Laboratories. Penfield units also are in 
active service at airports from Iceland to 
the tropics — for Esso, Pan-Am and Ame- 
rican Airlines. 

Each Penfield is always shipped com- 


PENFIELD 


Manufacturing Co., Inc. 
19, High School Ave., Meriden, Conn., 
U.S.A. 


pletely “Packaged” — requires only 
simple connection to airport service lines 
to start delivering super high purity, de- 
mineralized water. Operation is trouble- 
free, low in cost—can be fully automatic, 
where desired. 

Availability of 50 standard models 
insures meeting any purification and flow 
rate need. Write today for full information. 


The Pioneer Designer and 
Manufacturer of “ Packaged" 
Demineralizers for Industry 








Snap-on Covers 
for INTERAVIA REVIEW 


Have you already ordered the 
binders for your 1959 volume 
and issues 1 to 6/1960? 


Price per binder for 6 copies: 
Switzerland: 7.— SFr. 


* Other countries: 12.— SFr.; £1.0.0; $3.00 


* post free but excluding customs charges 




















SERVICES LINKING 
4 CONTINENTS 





LINEAS AEREAS DE ESPANA 








Papier couché Massey: Papeterie de Cham S.A., Cham 
Cover, four colour printing and photogravure : Fabag Druck Zurich « Letterpress printing : Imprimerie de la Tribune de Genéve 


Printed 


in Switzerland 






































Gun Fire Control System 


for 40 mm guns 





Already being delivered to several 


N.A.T.O. countries 
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The National Aeronautics 





and Space Administration’s 






Project Mercury, the free 






world’s first manned space 







= capsule, will be boosted 






into orbit by the Atlas... 


America’s most versatile 









springboard into space. 








